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DOCTOR—YOU'LL GET PERFECT FUSION THROUGH THIS 


new Goldmann slit lamp 


BY HAAG-STREIT 


THE OPTICS ARE 
UNEXCELLED 


A single control handle (joystick type) permits instant adjustment, either 
gross or minute, in any direction, 


The elevation control is located near the “joystick” so that all 
adjustments are made with one hand, leaving the other hand free for 
working on patient's eye. 


When the microscope is perfectly focused, the slit beam is also perfectly 
focused in the center of the field of observation. The optical section 


remains adjusted when changing plane or area of examination. 


4 magnifications available (up to 40X). Brilliant illumination with very 
convenient slit adjustment—with a 2 volt overload available. 
(8 volt total). 


Using accessories, it is possible to examine the fundus and get 
a true optical section and to do Slit lamp gonioscopy with patient 


seated at a normal Slit lamp installation. 


Standard Accensories 
Goldmann Keduction Priem Mluminated Fixation Device 
Hruby 55 Diopter Lens for fundus examination 
Contact glass for fundus examination 
Contact glase for gonioscopy 


The FEOUSE Of VISKOM Ine. 


Measuring Eye Piece 
on Tyndallimeter—to measure corneal haze 
NORTH AVENUE « CHICAGO Second Observer's Eye Piece complete with insid 
: MILWAUKEE « MINNEAPOLIS « DES MOINES pointer for teaching and clinical use. 
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Communications regarding editorial management, subscriptions, reprints, etc., should 
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SATISFACTION... 


The satisfaction of your patients is our first and 
last thought when interpreting your prescriptions iz 
that your professional reputation may 

be safeguarded and enhanced. Every pair of 
glasses that comes from our laboratories is , 
fashioned with precision and from first-quality 
materials. For 31 years we have adhered to the 
single standard of producing only the best . . . 
that professional reputations might be protected 
and consumer faith in eye-care skills and services 
increased. 


DOW OPTICAL CO. 


W. DOW, Pres. 


Chicago, III. Bloomington, Ill. 


ARTIFICIAL 


Hepertence gained through over 100 years of artificial 
eyemaking enables us to produce and fit the very finest in artificial 
eyes. Glass and plastic eyes made to order or available 


from stock. Eyes fitted to all types of motility implants 


artificial Orders filled the same day received 
Eyes sent on memorandum 


eye selection Liberal assortment of either glass or plastic ‘ 


Samples accurately matched 


through the mail Superior quality eyes—Finest workmanship 


WRITE FOR FREE COLOR CHART AND SIZE GUIDE 


30 NORTH MICHIGAN AVENUE - CHICAGO 2, ILLINOIS 
DETROIT * CLEVELAND * KANSAS CITY * MINNEAPOLIS * NEW ORLEANS © ST. LOUIS 
NEW YORK * BOSTON * BUFFALO * PHILADELPHIA © PITTSBURGH * WASHINGTON 


QUALITY SERVICE | 
services that will 
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Hot Air Sterilizer 


To Prevent Corrosion of Sharp Eye Instruments 


€-7070 


Sterilizer, Hot Air features dry 
heat, constant temperoture 
. forced circulation for even dis 
tribution of heat, well insuloted 
for economy and room comfort 
fully automatic 


Hot air sterilization eliminates — 
the corrosive damage to sharp ne ai 
delicate eye instruments so fre uy 

quent in boiling, autoclaving 
and some cold sterilizing 
agents High temperature is 
well below point at which 
temper of sharp instruments 
would be affected 


Hot air sterilization eliminates 
bothersome refilling and clean 
ing of water sterilizer and por 
table autoclave 


Price: $225.00 


Does not draw in outside air. 

Circulation of air in sterilizer chamber insures constant temperature in 
all areas. 

® Good insulation reduces current consumption 

Slow preheating and cooling prevents overheating in any area 

Fully automatic; requires no attendance after starting, and no special 
wiring or connections 


Outside dimensions are Sé ty 
20” long, 12” wide, and 


15” high. Each of the After instruments are placed in the sterilizer, the switch at 
‘ three trays measures the right rear is moved foward. This includes the time switch 
11” long, 5” wide and in the circuit. The time clock is then set for the required 
14" deep sterilization and preheating time. The preheating time is 


20 minutes and normally sterilization time is 30 minutes, a 
total of 50 minutes. The temperature control knob is set at 
between 180° and 200° centigrade as desired. Then turn on 


Total useful capacity 
11” x 6%" x7%". 


Weight 40 Ibs. control switch for operation, which is above the red light on 
the front. The red light indicates that the sterilizer is on. Ther- 
Fully Automatic Con- mometer on top of sterilizer can be checked to determine if 


trols include INTERNAL 
TIMER, VISUAL DIAL 


inside temperature is correct 


TYPE THERMOMETER For uninterrupted operation of the sterilizer the time clock 
and INDICATOR switch at the right rear should be pushed back. This removes 
LIGHT the time clock from the circuit 


Alternate current (AC) only, 110 Volt, 50-60 Cycle 


Storg Instrument Company 


Improved 
2 
Special Features 


The New 
HARRINGTON 
TONOMETER 


This is an extremely accurate instrument. 


The dial has three scales, the outer being 
the expanded Schiotz scale, 0 to 20, the 
middle and inner scales being direct 
readings in millimeters of mercury for 
the 5.5 and 7.5 gram weights. 


10 and 15 gram weights are included, 
with conversion table. 


Descriptive leaflet sent on request. 
Fully guaranteed 


PARSONS OPTICAL LABORATORIES 


518 Powell Street San Francisco 2, Calif. 


-—-— 


A necessity in every eye operating room and wherever eye injuries are treated. 
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all important solutions 
required for ocular surgery 


finger selection for all 3 


dioptric lens 
aperture 


light intensity 


with the 40 
National Ophthalmoscope 


This is one of the most compact, light and easily handled 
instruments of its kind. Operator can, with one finger, 
without changing the original examining position: select 
dioptric lens .. . select aperture . . . control light intensity. 
No fuss, no elaborate adjustment. In addition to simple 
functional efficiency, it offers reliability at moderate cost. 


Has dioptric range of —20 to +25... 4 apertures for: 
standard, pin-hole, vertical slit illumination and red-free 
filter . . . built-in fixed focus double condensing lens . 
magnified illuminated numerals... dust-proofed . . . dur- 
ably finished, matt black... supplied with large or medium 
battery handle. 


It's Lifetime —— Guaranteed ! 


ASK YOUR DEALER TO SHOW YOU... 40 and 2340 


NATIONAL ELECTRIC INSTRUMENT CO., INC., 
ELMHURST 73, N. Y. 
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Precious eyes are safest behind 
hard resin Armorlite lenses 


when safety = mportant’: 


These modern, highly durable lenses are made from hardest, 
die-cast resin with the same meticulous accuracy as glass. 


Armorlite offers your patients the following advantages: 
@ Four times the resistance to swift impacts of 
case-hardened safety glass. 
@ Thirty times more scratch-resistance than 
Available through regular sources the best common plastics.* 
of supply, or directly from: @ Feather light! (Only half the weight of glass). 


ARMORLITE LENS COMPANY, INC. © Four times the resistance of glass to fogging. 
117 E. Colorado St., Pasadena, Calif. 

For children, sportsmen, and all those in eye-hazardous 

occupations, Armorlite is your best prescription. 


*American Standard Safety Code Z26.1]-1950, Test 17 


Literature sent upon request 


Specialists in ALL TYPES of Plastic and Glass 
Artificial Human Eyes Exclusively 


MADE TO ORDER IN OUR OWN LABORATORY 
Doctors are invited to visit 


REFERRED CASES CAREFULLY ATTENDED 
AND SATISFACTION GUARANTEED 


EYES ALSO FITTED FROM STOCK 
Plastic or Glass Selections Sent on Memorandum upon Request 


Implants and Plastic Conformers in Stock 


FRIED ano KOHLER, INC. 


665 FIFTH AVENUE NEW YORK, N. Y. 
near 53rd St. Tel. Eldorado 5-1970 
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STERILE PHTHMAL SOLUTIONS 


@ physiologically active 

@ exceptionally well tolerated 
@ buffered for stability 

@ sterile and bacteriostatic 


each opp ttle 15 © 


© tamperproof - sealed 
© and dated 


HBr. 

PLOCARPING. KC) Atropine Suit Sel 
‘ omptly effectiv 
For dependable my- notably effective with teors—virtual effective direct 

driesis and cyclo- well tolerated iso. freedom from side ing 
plegia. effects. buffered. 


at 


® 
for a descriptive 
The 1SO-SOL Co., Inc., Brooklyn 17, N.Y. 150:S0L) Write 
Distributors; Montreal, Panama City list of all 1SO-SOL products. 


| p Often 
3 
| in ophthalmologi¢ practife 
| 
a V4 


The test of time proves that the 

gage “a “LACRILENS”® contact lens can be worn 


for long periods of time in aphakia and in all 
sports, including swimming. Write For Brochure 


Manufacturers of all types of Contact Lenses aa es 


\ 


Branches in 


PHILADELPHIA MONTREAL JOHANNESBURG 


OPHTHALMIC INSTRUMENTS 
OF PRECISION 


1S WIGMORE STREET, 
LONDON, 
ENGLAND. 


lab, Ze co 
49 East 51st Street, New York 22, 
/Pd 


DEAR DOCTOR 


FOR A MODERN, WELL EQUIPPED OFFICE 
INVESTIGATE THESE INSTRUMENTS 
ATTACHED COUPON BRINGS OUR CATALOGUES WITHOUT OBLIGATION 


THE NEW R odenstock eve-REFRACTOMETER 


Excellent for the objective determination of refractions 
of the human eye, the Rodenstock eye-refractometer 
permits instantaneous readings of spherical and cy- 
lindrical refractions including inclination of the axis. 
Enables you to diagnose objectively problem cases like 
children, illiterates, cases of pin hole pupils, as size of 
pupil has no effect on efficiency. Eliminates time con- 
suming basic diagnosis so tiring to the patient. Par- 
ticularly helpful in difficult cases of strong astigmatism 
and sensitive or nervous patients. This instrument 
stimulates the patient's confidence in the doctor as well 
as self-confidence of the patient. Range from plus 20.D 
to minus 20.D. 


ANTON HEILMAN 
220 Main St. 
Hempstead, N.Y. 


RODENSTOCK VERTEX REFRACTIONOMETER 


Kindly send the following catalogues 


Unexcelled for Lens Measuring 


¢ Highest accuracy of measurements 
¢ Range from plus 25.D to minus 25.D 


¢ Prompt, exact measurement of any 
lens 


¢ Read dioptric powers at a glance 


e Axis, prism effects may be read in 
the field-of-view of the Ocular 


¢ Marking device 


THE KRAHN SLIT LAMP (HSE) 


ONE HAND CONTROL LEVER UOY 
STICK) FOR ALL DIRECTION POSI 


MONING 
COMBINED 


ADJUSTABILITY 
SLIT LAMP AND MICROSCOPE 


VERTICAL AND HORIZONTAL 
BRILLIANT LIGHT INTEN 
SITY 


OBJECT AND SLIT WITH COMMON 
IMAGE-LEVEL 


FUNDUS MICROSCOPY BY SUPPLE- 
MENTARY LENS 


GONIOSCOPY BY CONTACT-LENS 


The width of the slit is variable, may be 
narrowed down to the pinpoint, com 
pletely closed or developed into a hori- 
zontal slit 


RODENSTOCK EYVE-REFRACTOMETER 


RODENSTOCK VERTEX REFRACTION- 
OMETER 


RODENSTOCK TEST LENS SETS AND 
TRIAL FRAMES 


RODENSTOCK OPHTHALMIC FRAMES 


KRAHN BINOCULAR OPHTHALMO- 
SCOPE OFE 
KRAHN OPHTHALMOMETER- BE 


PRISM EXOPHTHALMOMETER 


KRAHN 
MENT 


KRAHN 


RAPID CHANGE  INSTRU- 
TABLE WEZ 


SCOTOMETER D 


KRAHN UNIVERSAL REVOLVING OPH 
THALMIC UNIT 


VISUSCOPE THE NEW MEASURING 
OPHTHALMOSCOPE | 
OPERATING LOUPES 

LISTER-MORTON OPHTHALMOSCOPE | 
PURVIS STREAK RETINOSCOPE l 


PROFESSOR AMSLER CHARTS (TO DE- 
TECT METAMORPHOPSIA, RELATIVE 
SCOTOMA) 


DIPROSE HAND SLIT LAMP 7 FOCAL 
ILLUMINATOR 


REXOMETER 
EYE SURGICAL INSTRUMENTS 


OPTICAL PLIERS, TOOLS FOR YOUR 
DISPENSER 


NAME 
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ARTIFICIAL 
Individually Created 


Davip A. GRoOSSBERG INC. 


133 EAST 58th STREET NEW YORK 22, N.Y 


WICKERSHAM MEDICAL BLDG. 


Do you dismente glasses? 


We are one of the oldest, and most reputable wholesale opti- 
cians in the east, serving the discriminate ophthalmologist. 


An inquiry from you will bring a representative at your con- 
venience to outline our superior service plan. 


MAX ZADEK, INC. 


established 1904 
115 Fulton Street New York 38, N. Y. 


' 

! 
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For Trial Frame 


The Lenscorometer 
originated by Austin Belgard 


for mea- 
suring dis- 
tence of trial lens 


vertex 


and patient's glasses 


Use Lenscorometer in all cases of aphakia, 
+ OR — corrections of four diopters or 
more—a necessity to insure true transla- 
tion of prescription. 


Each $11.75 


NEARPOINT “E” CHART 


TO BE HELD FOURTEEN INCHES FROM THE EVE 
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Actual size 6" x 6” 


DISPENSING SERVICE 


Loop Office: 
109 N. Wabash, at Washington 


9th Floor STate 2-5362 
CHICAGO, ILL. 


WHOLESALE SERVICE 


INC. 


(Formerly Belgard, Inc.) 


Stereoscopic Cards 


by GUIBOR 


Can be used with the Stereocampimeter, Synopto- 
scope, Rotoscope and similar instruments; also with 
regular stereoscope. For adults and children, 


Set $4.75 


New Near Chart 


GUIBOR Symbol Near Chart now available 
in durable and soilproof plastic. Gives dis- 
tance equivalents, as well as quantitative 
measurements for near vision. E Symbol 


understood by all. 


Place your order now. 


OPHTHALMIC 
OPTICIANS 


Wilmette Office: 
1139 Central Avenue 
WILMETTE, ILL. 
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NOW—The NEW 
EXPLOSION- PROOF 


Mueller-Lancaster Portable 


EYE MAGNET 


The powerful, dependable Lancaster Eye 
Magnet has been redesigned by our engi- 
neers and is now the first—the only 
portable eye magnet completely  ex- 
plosion-proof—-completely safe—for use 
in any operating room in the presence of 
explosive atmospheres, Noiseless, re- 
quires no “warming up.” Single control 
is the momentary contact footswitch. 
Complete in sturdy black leatherette cov- 
ered case with 3 interchange- 


able silvered probe tips, two 
essary wrenches, utility tray. For Operation on 115 Volts, AC only 


(Patent Applied For) 


Order Direct From Us—instrument Makers To The Profession Since 1895 


Oe 330 SOUTH HONORE STREET 
Mueller ¢ CHICAGO 12 ILLINOIS 


Most Natural 


EYES 


Dispensers and makers of fine eyes of plastic and glass. Eyes to fit all types 


of implants. 


_ Selections sent on memorandum from the most complete group of eyes. Careful 
attention given to all referred cases. 


The Doctor and his patient must be completely satisfied or there is absolutely 
no obligation. 


Of Service Since 1906 


DENVER OPTIC COMPANY 


310 University Bldg. Telephone Main 3-5638 Denver 2, Colorado 
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Pat. No. 530108 


Perspex lined lead shells in the form of a contact lens afford the 
eye complete protection when treating parts very close to the eye 
with X-rays or rays from radio-active substances. By drilling a 
small hole in the shell it is even possible to carry out localised 
treatment of a lesion on the sclerotic without exposing the cornea 
and other parts of the sclerotic to the harmful effects of the 
radiations. The set of lead shells illustrated comprises six sizes for 
both right and left eyes. Smaller cases and single shells are also 
available. Price, complete in case — $97.30. 


of England WIGMORE STREET, LONDON. wW.t 
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RAPID ACTION 


RAPID RECOVERY RAPID RECOVERY 


A TIME SAVER IN CYCLOPLEGIA AND MYDRIASIS 


A new, virtually non-irritating cycloplegic-mydriatic compound with 
marked advantages in rapidity of action (30-60 minutes), depth of depression of 
accommodation, and promptness of recovery ... 12-24 hours without a miotic... 


CYC LOGYL” 


Hydrochloride 
brand of CYCLOPENTOLATE hydrochloride 

Effective in cases of darkly pigmented eyes normally refractory to cycloplegics,,; CYCLOGYL 
Hydrochloride does not appreciably affect intra-ocular pressure, and may be used with safety in 
all age groups. It “may successfully replace, or will certainly be a useful adjunct, to the use of 
homatropine and even atropine for routine office refraction.” 

Write for literature 
CYCLOGYL (Hydrochloride) Available in 0.5% and 1.0% Solution, in 15 cc. Bottles; 1.0% Solu- 

tion, in 2 ec. Bottles 


Schijelin pharmoceviical and research laboratories since 1794 


18 Cooper Square, New York 3, N. Y. 


1, Gettes, B. C., and Leopold, I. H.: A. M. A. Arch. of Ophth, 49:24 (Jan.) 1953. 
2. Stolsar, I. H.: Am. J, Ophth. 36:110 (Jan.) 1953. 
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Editorials 


LETTER FROM THE EDITORS 


Kk HOPE that you will like the “new look” of the Arcuives. The cover has 

been completely redesigned, and illustrations and space have been rearranged 
to present a maximum amount of material in the minimum compass compatible with 
good readability. The editors were somewhat disturbed by the fact that this is the 
second change in the format of the Arcuives in the last two years. However, they 
were glad to accede to the new proposal for the cover, provided it contained at 
least a partial list of the table of contents. The Board has consistently requested 
the Table of Contents on either the front or the back cover. Since this is also the 
most lucrative advertising space, the business management has just as consistently 
requested it for this purpose. The suggestion of having a partial list of the contents 
on the front cover has been accepted by the management, and the Board feels that 
this is a happy compromise. 


It has been felt, in line with the policy of the Editorial Board to attempt to 
keep abreast of the major interest of all ophthalmologists by such innovations as the 
Annual Reviews, Scientific Exhibits, editorials on timely topics, ete., that some 
change in the physical form of the Arcuives was in order. The Board feels that 
the changes made are well conceived and executed. The editors will strive to 
do their part in selecting new, reliable, and informative material for the readers 
and in presenting it as promptly as possible. 
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NEUROFIBROMATOSIS AND CONGENITAL UNILATERAL PULSATING 
AND NONPULSATING EXOPHTHALMOS 


ANDRE J. BRUWER, M.D. 
AND 


ROBERT R. KIERLAND, M.D. 
ROCHESTER, MINN. 


WELVE years ago, at the 93rd Annual Session of the American Medical 

Association, the subject of pulsating exophthalmos was reviewed.' That survey 
encompassed 812 cases. In practically all those cases an arteriovenous shunt was 
apparently the basic factor responsible for the condition. It would seem that the 
term “pulsating exophthalmos” automatically implied the association of an arterio- 
venous communication in or immediately behind the orbit. 

No mention was made at that time of a small group of cases of congenital 
unilateral pulsating exophthalmos in which there is no associated arteriovenous 
shunt and in which the roentgenologic findings are indicative oi defective develop- 
ment of the sphenoid wings and of the orbital plate of the frontal bone. A number 
of such cases had been placed on the record by 1954, and some authors had found a 
curious relationship to neurofibromatosis, thus adding further to the mystery of 
that disease, Also, cases of congenital unilateral nonpulsating exophthalmos with 
similar roentgenologic findings have been described in association with neurofibro- 
matosis. On the other hand, identical cases, but without the dermatologic findings 
of neurofibromatosis, have also been described. 

The present paper deals with some aspects of this small group of cases of con- 
genital, pulsating or nonpulsating, unilateral exophthalmos associated with neuro- 
fibromatosis. Similar cases have also been described in articles dealing with 
posterior orbital encephalocele * and in articles dealing with bone changes in 
neurofibromatosis.* “The condition is so characteristic that a mistake in diagnosis 
is unlikely, once the condition is known.’’* 

One of the first descriptions of a case was given by Rockliffe® in 1900, and a follow-up 
report was given by Rockliffe and Parsons ® in 1904. In 1899 a 22-month-old child had been 
brought to them because of pulsating exophthalmos of the right eye. The lids of the eye were 
somewhat thickened, and deep in the orbit a soft, cystic growth could be felt. No bruit was 
heard, At that time no conclusion was reached regarding the cause of the condition. Two years 
later the proptosis was so severe that the cornea was on a level with the alae of the nose and 
corneal ulceration had developed. In 1903 the eye was removed together with a large retro 
orbital plexiform neuroma. The child died at operation. Necropsy revealed that the roof of the 
right orbit was absent. The lesser and greater wings of the sphenoid and the lacrimal plate of 
the ethmoid were also missing. The right cerebral hemisphere was considerably larger than the 
left. The pituitary body, optic chiasm, and adjoining soft and bony parts were displaced toward 
the left side. 


Read before the Section on Radiology at the 103rd Annual Meeting of the American Medical 
Association, San Francisco, June 25, 1954 
From the Section of Roentgenology (Dr. Bruwer) and the Section of Dermatology (Dr 
Kierland), Mayo Clinic and Mayo Foundation. The Mayo Foundation is a part of the Graduate 
School of the University of Minnesota 
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It is noted from the cases in the literature that the condition usually attracts 
attention in the first few months or years of life. The features which are noted by 
the mother usually are the unilateral proptosis and a thickening of the upper lid 
This thickening not infrequently extends into the temporal region of the involved 
side. In more advanced stages, the proptosis may be severe, the globe being extruded 
on the cheek, and there may be tremendous overgrowth and distortion of the tissues 
of the lids, Other stigmata of neurofibromatosis, such as hypertrophy of one side 
of the face or of a limb, skin nodules, and café au lait spots, may be present. How 
ever, in a number of cases,’ and especially in those described as cases of posterior 
orbital encephalocele, the usual stigmata of neurofibromatosis have not been present 
It is of interest to speculate whether these are cases of a forme fruste of neurofibro- 
matosis, and it may be suggested that the relationship of posterior orbital encephalo 
cele to neurofibromatosis may be similar (though in an equally obscure way) to the 
apparently close relation between intrathoracic meningocele and neurofibromatosis.” 

It has been stated before that in most cases pulsating exophthalmos is secondary 
to an arteriovenous shunt, and in such cases auscultation in the region of the orbit 
discloses a bruit. In the type of case under discussion such a bruit is not heard. 

Robertson * demonstrated in his case that the pulsation in the proptosed left eye 
decreased on compression of the left common carotid artery and was abolished when 
beth common carotid arteries were compressed. 

(sala * drew attention to the fact that the pulsation decreased proportionately to 
the amount of cerebrospinal fluid withdrawn by lumbar puncture 

Peyton and Simmons ° reviewed the literature and found 20 cases of neurofibro 
matosis associated with a defect in the wall of the orbit. They concluded that the 
exophthalmos in these cases was due either to a retro-orbital tumor ( neurofibroma 
or optic nerve glioma) or to encroachment on the orbit by the intracranial contents 
or to both factors. In those cases in which pulsation has been present, it has been 
demonstrated that the pulsation is transmitted directly from the brain and its sur 
rounding cerebrospinal fluid to the orbital contents, and that the pulsation ts 
synchronous with the radial pulse.* Wheeler "' has, incidentally, shown that in cases 
of Hand-Schuller-Christian disease, in spite of a roentgenologic appearance of 
absence of the orbital roof, pulsation of the eye is not present. This ts due to the 


buffering action of a thick layer of xanthomatous tissue 


APPEARANCE 


ROEN TGENOLOGI( 
rhe first adequate roentgenologic description is usually attributed to LeWald."’ 
The four cases discussed by him were evaluated again by Wheeler, who added a 
similar case (but without pulsation) and discussed the mechanism of the pulsation 
Various authors have described various degrees of involvement of the skull as seen 
on the roentgenogram, but the features usually seen are as follows. 

Posteroanterior View.—The orbit on the involved side is generally larger in 
diameter than the opposite one. The inferior margin may lie much lower than it 
would normally and may show asymmetric deformity. The orbit has a “blank’’ 
appearance, owing to the fact that none of the usual landmarks are present. Thus, 
the temporal line is absent and the sphenoid ridge markedly elevated, The anterior 
clinoid process may be absent. The anterior ethmoid cells and the maxillary antrum 


* References 10 and 11 
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on the involved side may be small. The crista galli may be displaced toward the nor- 
mal side. The floor of the middle cranial fossa may be deeper than that on the 
opposite side. 

Lateral View.—A variable portion of the orbital plate of the frontal bone may 
be absent. The lesser wing of the sphenoid, the anterior clinoid process, and even the 
posterior clinoid process, may be absent or deformed. The sella is deformed and 1s 
scooped out on the involved side. The floor of the middle cranial fossa may be deep- 
ened, and the middle fossa usually extends farther forward than normally. 

Optic-Canal View.—Five of the seven cases of neurofibromatosis of the orbit in 
Pfeiffer’s '* series presented striking enlargement of the optic canal, “suggesting 


involvement of the optic nerve or its sheath with neurofibroma. Since the field of 


Fig. 1.—Pulsating 


Fig. 2.—Enlarged right orbit, elevated sphenoid ridge, absent right anterior clinoid process, 


absent temporal line, deformed sella, and enlarged middle cranial fossa 


vision of three of these patients was normal, it did not seem likely that glioma of the 
optic nerve was present.” 

Base-of-Skull View.—This view is excellent for demonstration of anterior dis 
placement of the middle fossa on the affected side, Deformities of the foramen ovale 
and foramen spinosum have also been demonstrated. 

Body-Section Roentgenography.— This technique may be used for clearer dem 
onstration of any of the abnormal features 

Encephalography.—This was performed in Robertson's case. The lateral ven 
tricles were slightly enlarged, the anterior horn on the uninvolved side being larger 
than on the side with the proptosis. But the tip of the temporal horn on the involved 
side was larger than on the opposite side. A collection of gas was also seen in the 
involved orbit, extending to the posterior surface of the eyeball and suggesting the 
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CONGENITAL UNILATERAL EXOPHTHALMOS 


presence of orbital encephalocele. It should be mentioned that dermatologic findings 


of neurofibromatosis were absent in Robertson's case, but that all other findings 


were identical to those in cases with dermatologic manifestations. 


REPORT CASES 


OF 


Case 1.—A 4-year-old boy (Fig. 1), who was brought to the Mayo Clinic in June, 1945, had 


had since birth a downward displacement of the right eye, which had been associated with an 


enlarged, boggy right upper eyelid. The eyeball could be pushed into the socket readily. Just 


lateral to the right eye, and on the upper portion of the cheek, was a soft-tissue swelling. Another 


soit swelling involved the scalp in the left occipital region. There were many café au lait areas 


on the skin 
» Roentgenograms of the skull at this time (Fig. 2) revealed that the right orbit was larger 
than the left. The posterior limit of the anterior cranial fossa (normally indicated by the sphenoid 


ridge) was markedly elevated in the posteroanterior view, owing to absence of the lesser wing 


of the sphenoid and absence of the posterior portion of the roof of the orbit. The right anterior 


clinoid process was absent, as was the temporal line. On the lateral view the pituitary fossa was 


Deficient orbita! plute 
and 

mm sphenoid wings 

/ 


Fig. 3—Diagrammatic representation of deficient development of the lesser and greater 
wings of the sphenoid and of the orbital roof, allowing the cerebral contents to herniate into the 
orbit 


he 


lowne view showed that the occipital bone was thinned, the deformity being of irregular out 


enlarged and deformed, and the right middle fossa was enlarged in depth and length 


- line and involving both sides 


A week later, transfrontal craniotomy was performed. The surgeon stated that the dura was 


densely adherent all along the coronal suture, giving the impression that this suture had closed 


in on a fold of dura. The sphenoid wing was markedly “eroded” and elevated, and the root of the 


orbit was displaced upward but was of about normal thickness; that is, there was no distinct 


evidence of thinning, such as one would expect with an intraorbital tumor producing an orbit of 


this size. The sella was deformed, and this appeared to be due to the brain pressing down on it 


In the superior orbital fissure the temporal lobe was densely adherent and projected into the 


orbit. It appeared as though it was the tip of the temporal lobe which had caused erosion or 


failure of development of the superior orbital fissure. Both optic nerves and the chiasm appeared 


normal. As a tumor was not found to account for the exophthalmos, the operation was terminated 


Two weeks later the mass in the left occipital region was partly removed. It was very 


adherent to the scalp, and caused a depression in the skull. The pathologist reported that it was 


a cystic neurofibroma. It appeared to originate on the greater occipital nerve 
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Examination of the patient six months later revealed pulsation of the left eye. Some tissue 
removed at this time from the elephantiac right upper lid proved to be neurofibromatous 

In 1951 it was reported that convulsions had developed. Examination in 1953 disclosed that 
the proptosis was marked. The child was to return for evaluation regarding closure of the 
defect in the orbit, so that the temporal lobe might be kept from projecting into it 


In this case we have the combination of pulsating exophthalmos, café au lait 
areas, and roentgenographic findings of deficiency of the orbital landmarks. Opera- 
tion showed that the temporal lobe was encroaching upon the orbital contents, this 
being the mechanism of the pulsating exophthalmos (Figs. 3 and 4). The deformity 
of the occipital region, associated with overlying neurofibroma, is the type of associ- 
ated lesion previously described by Rosendal."* 


Case 2.—A 3-year-old girl (Fig. 5) was referred to the Mayo Clinic with a diagnosis ot 
arteriovenous aneurysm causing protrusion of the left eyeball 


The mother had noted this pro 


Deficient - 
orbital 


Deficient. 
sphenoid 


Fig. 4.—(a) Sagittal section through the normal orbit and middle cranial fossa. (b) Sagittal 
section showing encroachment of the cerebral contents on the orbital cavity in cases of proptosis 
and pulsating exophthalmos seen in neurofibromatosis 


trusion since birth. Since the first year the left side of the face had seemed somewhat larger than 
the right. For the same period there had been cramping of the muscles of the left calf, four or 
five times a day, unrelated to exercise. Since the age of 2 months café au lait areas had been “ 


developing, and these were becoming more numerous. When the child started to walk, she dragged 
the left leg a bit but had been steadily improving with regard to this difficulty 

Physical examination revealed no bruit. Vision was judged as bilaterally normal, and move 
ments of the eyes were unimpaired 

Roentgenograms of the skull (Fig. 6) showed that the left orbit was larger than the right 
and that there were slight elevation of the sphenoid ridge and sligh lateral displacement of the 
temporal line. The sella was deformed, and the left anterior clinoid process was elevated and 
deformed. The foramen rotundum on the left was not seen 


Exploratory operation was refused 


The association of unilateral congenital proptosis and café au lait areas is again 
seen, The roentgenographic findings are somewhat less marked than usual, but 
they are very definite, especially the changes in the region of the sella 
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Case 3.—A 4-year-old girl (Fig. 7) was brought to the Mayo Clinic because of a swelling ot 
the right upper lid. At the age of 3 months a small swelling had been noted at the outer canthus 
of the right eye. The swelling had gradually enlarged. At the age of 3 years it had been treated 
with roentgen rays, but without benefit. 

Examination revealed a lumpy swelling of the right upper lid and fullness of the upper and 
lateral margin of the orbit, which, at ophthalmologic consultation, was thought to be due to a 
neurofibroma. On the trunk there were a number of café au lait areas and some soft balloon-like 
papules. The dermatologic diagnosis was neurofibromatosis. 

Roentgenographic examination of the skull (Fig. 8) revealed marked forward enlargement of 
the right middle fossa, and the bony roof of the right orbit was very short. This resulted in 
upward displacement of the line forming the sphenoid ridge. The right orbit was considerably 
larger than the left. 


Although the roentgenologic appearance of the orbit in Case | was very similar 
to that in Case 3, pulsating exophthalmos was present in Case | but not in Case 3 


Figure 5.—Case 2. See text for details 


Fig. 6.—Left orbit enlarged, sphenoid ridge elevated, temporal line displaced laterally, lett 
anterior clinoid process elevated, sella deformed, and left middle fossa slightly enlarged 


It is possible that, in spite of the roentgenographic similarity, the actual bony defi 


ciency was smalled in Case 3. Wheeler suggested that it is probably necessary to 


have a considerable defect in the roof of the orbit for pulsation to occur. 


Case 4.—A 17-year-old youth (Fig. 9) was referred to the Mayo Clinic because of the 
findings by the referring physician, to be described. He had had an edematous, drooping right 
upper lid since birth. A slight pulsating exophthalmos had been found, but no bruit was detected 
Multiple café au lait areas were present on the trunk and extremities, Roentgenograms of the 
skull disclosed bulging of the middle cranial fossa on the right, and it was noted that this was 
similar to that seen in some cases of subdural hygroma. The encephalogram had demonstrated that 
the right temporal horn protruded far forward 

Examination at the Clinic confirmed the previous findings. Kield examination of the eyes 
gave essentially negative results. One observer stated that pulsation of the right eye disappeared! 
on compression of the right common carotid artery. A family history, on the father’s side, of 
anomalies associated with neurofibromatosis was elicited. The patient’s main concern was with 


the appearance of the right upper eyelid 
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Examination of the roentgenograms of the head (Fig. 10) revealed that the right orbit 
was larger than the left. The temporal line was absent, and the posterior margin of the floor of 
the anterior cranial fossa was displaced far forward. The middle fossa was greatly enlarged 
forward, and the anterior clinoid process on the right was not seen. The anterior ethmoid cells 
on the right were smaller than those on the left and were opaque 

Right transfrontal craniotomy was performed. About 3 mm. lateral to the right optic canal 
there was a huge defect in the orbit, and the tip of the temporal lobe extended into the orbit 
The tip of the temporal lobe was covered by greatly thickened pia-arachnoid. No evidence of 
neoplasm was found. A piece of Ivalon surgical sponge was used to close the defect in the 
posterior orbital wall 

Although there was some postoperative fever and puffing of the eye, a letter from the mother 


a few weeks later stated that there had been considerable improvement 


Fig. 8.—Enlarged right orbit, elevated sphenoid ridge, absent temporal line, markedly 
enlarged right middle fossa, and deformed sella 


The obvious cause of the pulsating exophthalmos—protrusion of the temporal 


lobe into the orbit-—-was again demonstrated in this case. The finding of thickened 


pia-arachnoid over the temporal lobe is similar to that in Avizonis’t case. 


Case 5.—An 11-month-old boy was brought to the Mayo Clinic because of a swelling of the 
left temple, of one month's duration. An asymptomatic swelling of the left upper lid was noted 
at about the age of one month, and a physician had diagnosed it as an excess of lacrimal tissue 


Examination revealed a left supraorbital swelling, as well as a swelling of the left temporal 
region. On palpation of the latter swelling, there was a feeling as of the edges of separated bone 
sutures. The left eye was displaced downward and inward. An examining physician noted discrete, 
colorless papules in the supraclavicular regions. The ophthalmologist mentioned the possibilities 
of lymphangioma, meningocele, and neurofibromatosis. The child was taken home, but returned 
seven months later for further evaluation of his condition. At this time the findings were as 


before, but a definite pulsation of the globe was noted. There was no bruit 


+ Avizonis, P., cited by Rosendal,'* pp. 385, 386, and 388 
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Roentgenograms of the skull (Fig. 11) disclosed that the swelling in the left temporal region 
was due to a crater-shaped opening of the sphenoid fontanelle. The left orbit was larger than 
the right; the left sphenoid ridge was greatly clevated, and the temporal line was absent 
[he anterior clinoid process on the left appeared elevated 

Left frontotemporal craniotomy was performed. A congenital anomaly of the sphenoid was 
found but not described. An extensive neurofibroma of the left orbit was present, and it also 
involved the dura over the tip of the temporal lobe. Subtotal removal of the tumor and involved 
dura was done and the defect covered with animal membrane 


Fig. 10.—Enlarged right orbit, deformed anterior clinoid process, absent temporal line, 
forward enlargement of right middle fossa, and hypoplastic right anterior ethmoid cells 


Fig. 11.—Enlarged left orbit, elevated sphenoid ridge, absent temporal line, and open sphenoid 
fontanelle, best seen in c, which was actually an optic-canal view for the right orbit 


It is of interest that the roentgenograms in this case are practically identical 
with those of Seaman and Furlow’s’ first case, in which the flared, open sphenoid 
fontanelle was also present. They referred to four similar cases in the literature, 
two of the patients having neurofibromatosis.£ Although no mention was made of 
dermatologic findings of neurofibromatosis in the records of our Case 5, it should 


t Recently, Dr. R. Storrs, of Syracuse, N. Y., acquainted us with an identical case, but 
without obvious neurofibromatosis 
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be stressed that small nodular lesions were found in the supraclavicular regions 


and that it is quite possible for other stigmata of the disease to develop as the patient 


grows older. 


Case 6.—A 16-year-old girl (Fig. 12) had marked proptosis of the right eye and tremendous 
overgrowth of the soft tissues of the right upper lid and temporal region. The upper lid was 
pulled down onto the cheek. The temporal component of the mass had a raised, irregular, 
pigmented surface. On the trunk the patient had numerous café au lait areas and many small 
tumors. The dermatologist made the diagnosis of neurofibromatosis 

The beginnings of the disease of the eye had been noted at the age of 2 years, when it was 
thought the patient had a stye of the right upper eyelid. The lesion had grown progressively 
At the age of 13 years biopsy of the temporal region had been performed, and the condition 
appeared to advance more rapidly after this. 


Fig. 13.—Enlarged right orbit, elevated sphenoid ridge, absent temporal line, deformed 
sella and right anterior clinoid process, deepened right middle fossa, and small and opaque 
anterior ethmoid cells on right. 


Roentgenograms of the head (Fig. 13) disclosed that the right orbit was much larger thar 
the left. Its inferior border was scooped out, probably a result of the long-standing drag of the 
orbital contents on it. The temporal line was absent and the roof of the orbit deficient. The 
right anterior clinoid process was not seen, and the right side of the sella was deformed. The 
anterior ethmoid cells on the right were opaque and less well developed than on the left. 


As a preliminary operation, the right external carotid artery was ligated. The eye was then 
enucleated, and a large degenerating neurofibroma, which lay behind the globe and which extended 
under the skin of the right temporal region, was removed 


COMMENT 

The clinical history and roentgenologic findings in the cases presented appear to 
be so typical that the condition should not be readily confused with other entities 
The main features in the clinical history are the presence of congenital unilateral 
exophthalmos, with or without pulsation ; thickening of the upper lid, and sometimes 
also of the temporal region, and dermatologic stigmata of neurofibromatosis 
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In some cases the progression of the upper-lid lesion and the proptosis may be 
at a catastrophic rate and result in monstrous deformity.'® In other cases the condi 
tion appears to be relatively stationary over a prolonged time, for example, m 
Case 4 

I.vidence of neurofibromatosis was present in five of our six cases, and in the 
other case (Case 5) it may have been of the forme fruste type. A neurofibroma ot 
the orbit was present in the last case. It is known that manifestations of neurofibro 
matosis, such as café au lait areas and skin tumors, may appear only in late child 
hood, and even later. It should also be stressed that the absence of conventional 
findings does not negate a diagnosis of neurofibromatosis 

rhe roentgenologic manifestations of elevation of the sphenoid ridge, enlarge 
ment of the middle cranial fossa, elevation and deformity of the anterior clinoid 
process, and indistinctness or absence of the temporal line of the greater wing ol 
the sphenoid may all be present in chronic subdural hematoma and chromic sub 
dural hygroma.'® But the association of other evidence of neurofibromatosis gives a 
definite and different significance to the roentgenologic findings im the cases 
described. 

When the exophthalmos is of the pulsating type, and arteriovenous fistula o1 
previous orbital operations for exophthalmos have been excluded, one may be cet 
tain that the cause of the pulsating exophthalmos is to be found in a deficiency of 
the bony structures at the apex of the orbit, with resulting encroachment by the 
temporal lobe of the brain and its coverings on the orbital contents. The pulsation 
of the brain is then transmitted to the structures in the orbit. Such a situation may 
appertain in cases of posterior orbital encephalocele '’ or in cases in which there is 
obvious neurofibromatosis, such as have been discussed in this paper. In this con 
nection, it is tempting to speculate whether the cases of posterior orbital encephalo 
cele are cases of incomplete neurofibromatosis, possibly similar to thoract 
meningocele, which apparently bear a close relationship to neurofibromatosis 


SUMMARY 


Six cases of congenital unilateral exophthalmos are presented. In five of the 
cases there was dermatologic evidence of neurofibromatosis. In three of the six 
cases the exophthalmos was pulsating. The roentgenologic appearance of the head 
is typical in these cases. It is interesting that the proptosis may or may not be 
accompanied by the presence of a retro-orbital neurofibroma, ‘The mechanism of the 
pulsation is discussed. 

The condition appears to be so characteristic that a mistaken diagnosis ts unlikely 


once the clinical and roentgenologic pictures are known 
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LATE RESULTS OF PENETRATING KERATOPLASTY 


MAX FINE, M.D., San Francisco 


ALI HOUGH the literature dealing with 


corneal transplantation now includes 
more than 600 articles, adequate statistical 
evaluations of the late visual results of pene 
trating transplants are very few. Since the 
number of patients with ocular conditions 
requiring keratoplasty is relatively small, few 
ophthalmic surgeons have the opportunity of 
performing any large number of these opera 
tions. For the same reason, few surgeons are 
able to acquire the degree of technical skill 
and familiarity with complications in_ this 
operation which they are able to develop in 
procedures which they perform more fre 
quently. This means that small groups of 
cases can at best have only a doubtful statis 
tical value as concerns the final visual results 
Larger, compiled series of operations which 
have been performed by a number of sur 
geons, in which each surgeon has contributed 
a few operations, are subject to the same 
criticism, The combined statistics are no less 
erroneous in the evaluation of the procedure 
simply because small series have been added 


What kind 


of information would be gained about cataract 


together to produce a larger one 


extraction from a review of 500 operations, 


for example, in which 50 surgeons reported 


the first 10 operations they had performed ? 

In addition to the difficulty in evaluation 
due to differences in technical skill among 
surgeons performing a few transplants, there 
is a second difficulty, caused by differences 
in selection of cases and in indications for 
operation. Some surgeons feel that no pa 
tient with vision of 20/200 or better should 
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(others, with 
greater confidence in the operation, are will- 
ing to operate on 


have a corneal transplantation 


patients with vision of 
20/50 if the circumstances seem to warrant 
it. Two series based on such divergent stand 
ards are not comparable as to visual results 
\side from the level of visual acuity, the 
selection of cases on the basis of favorability 
or unfavorability for will vary 
greatly with different surgeons and different 


clinics 


operation 


In general, the selectivity of cases 
will tend to be less stringent in clinics where 
resident surgeons are undergoing training 
than it is in a private practice. In a clint 
service operations will be done in more of 
the unfavorable, and even very unfavorable, 
cases, and this will be reflected in the final 
results 

With these factors in mind, some of the 
apparent discrepancies which have been noted 
in recent evaluations of the results of pene 
trating keratoplasty become entirely under 
standable, and there is no longer any neces 
sity for assuming that one report is overly 
optimistic or that another is unduly destruc 
tive. To this should be added, perhaps, the 


common observation that newly 


all new or 
modified surgical procedures tend to pass 
through a familiar evele of initial enthusiasm, 
followed by skepticism, then pessimism and 
debunking, and, finally, a rational evaluation 
and assignment to the surgeon’s armamenta 
rium 

REVIEW OF RECEN1 


LITERATURE ON RESULTS 


OF PENETRATING KERATOPLASTY 


Most of the earlier reports of the results 
of penetrating keratoplasky dealt with the 
transparency of the graft rather than the im 
provement in vision, The comprehensive re 


Stansbury 


view of the literature by sum 
marized very adequately the reported visual 
results of keratoplasty through 1948. Inei 
dence of improved vision varied from 12.5% 


(Filatov, 1935) to 46.7% (Elsching, 1930) 
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In “favorable” eyes the percentage of suc 
cess varied from 24.1 (Filatov, 1945) to 
over YO (Castroviejo, 1939) 

The symposium of the American Academy 
of Ophthalmology and Otolaryngology * in 
1947 was an attempt to produce a critical 
evaluation of the results of corneal trans- 
plantation by compiling the statistics from 
seven clinics. Although the study has been 
criticized on other grounds, there are, as | 
have already pointed out, important objec 
tions to a compilation of this type, in which 
many surgeons contribute small numbers of 
cases. The total number of cases studied four 
months or longer was 381. The four-month 
period of observation is much too short, as 
will be pointed out later. 

(Of the 381 cases, clear grafts were present 
after operation in 63.5% and cloudy grafts 
in 36.5°. For the purpose of analyzing the 
visual result, cases with cataract, glaucoma, 
nystagmus, and amblyopia were eliminated 
from the series as introducing extraneous 
factors not pertinent to the results of the 
keratoplasty. Two hundred fifty-three cases 
were retained for analysis of the visual re 
sults. Of these, 79 cases were classified in 


(aroup | (favorable cases of keratoconus, 
central opacity, or mild interstitial keratitis ). 
Vifty-eight of the patients had preoperative 
vision of 20/200 or less. Only 6 of this 
group had final vision of 20/30 or better; 
32 (55.2%) had postoperative vision of 
20/100 or better; 13 had less than 20/200 
vision. (mn the basis of these statistics, the 
authors concluded that “the visual results in 
patients with preoperative vision of 20/100 
or better do not warrant the risk of the opera- 
tion.” In prognostic Group II, that of mod- 
erately favorable cases, there was preopera- 
tive vision of 20/200 or less in 74. Vision 
was improved to 20/100 or better in 52.7%. 
In Groups III] and IV, those of the least 
favorable cases, there was preoperative vision 
of 20/200 or less in 64. Improvement in 
vision to 20/100 or better occurred in 10.9%. 

In the entire group of 253 patients, 229 
had preoperative vision of 20/200 or less, 
and of these, 36.2% had final vision of 
20/100 or better. Twenty-four patients had 
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preoperative vision of 20/100 or better; of 
these, 13 were made worse after keratoplasty, 
with final vision of 20/200 or less. 


Ixpressing dissatisfaction with the inter- 
pretation of the records supplied from the 
Institute of New York, 
Stansbury ' again reviewed the operations 


Ophthalmology, 


from the ward services. This study consisted 
of 165 operations performed on 110 patients. 
The follow-up period ranged from 6 to 134 
months. Vision was improved to 20/200 or 
better after 13% of the operations (16% of 
the 110 patients). There was no significant 
change in vision following 52% of the opera 
tions (42%. of the patients). Loss of vision 
occurred after 35% of the operations (in 
39° of the patients). Loss of light percep- 
In 3% 


In the most 


tion occurred in 12% of the series 
the results were not known. 
(keratoconus ) 


vision was improved in 10 out of 35 opera 


favorable group of cases 
tions. 

These figures present a very discouraging 
picture of keratoplasty, with 39% of patients 
losing vision after operation and only 29% 
of the most favorable group showing im- 
provement. more encouraging survey was 
presented at the International Symposium on 
Corneal Surgery * in April, 1949. This re- 
port dealt with the results in 100 cases of 
penetrating keratoplasty performed by R. T. 
It concluded that 


Paton. without selection, 
in 55 percent of these cases, the result was 
clear grafts; 45 percent ended with cloudy 
grafts.” The follow-up period was “four 
months or longer.” Visual results were not 
given, 

The comprehensive monograph published 
in 1948 by Paufique, Sourdille, and Offret * 
summarized the results in 172 cases of par- 
tial penetrating keratoplasty, among other 
types of keratoplasty. Cases were contributed 
by Sourdille (119), Paufique (32), Joseph 
and Offret (5), Legrand (8), and Jayle and 
Ourgrand (8). As in the statistics of Owens 
and associates,? 13 cases were eliminated 
from the analysis of the visual results because 
of cataract, vitreous opacities, or fundus 
lesions. The French authors do not accept 


the grouping of cases for prognostic purposes 
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which has been generally adopted im_ the 
United States. They divide their cases into 
three groups: Group | (traumatic keratitis ) 
includes cases of chemical and physical in 
juries, burns, and traumatic ulcers. Group I 
(infectious keratitis) includes corneal ulcers ; 
herpes ; tuberculous, syphilitic, and rheumatic 
corneal lesions and corneal 


trachoma, in 


fammations of unknown origin. Group II] 
(degenerative keratitis) consists of cases of 
Groenouw’s dystrophy, lattice-type dystro 
phy, bullous keratitis, keratoconus, and lipid 
dystrophy. It is apparent that cases of dif 


ferent prognostic categories have been 


grouped together in this classification 


In Group | (26 cases) the vision after 


keratoplasty in 
38.5% ; 


proved in 52.9% 


was classed as improved 
I} «104 


and in Group III 


m 
(29 


in Group cases), as 


cases), as improved in 69%. The authors 
stated that 
in &5 (53% ) of the 159 cases. 


“measurable” vision was obtained 


Franceschetti reviewed his results in 129 


cases of penetrating keratoplasty. His Group 


| (favorable prognosis) imeludes cases of 
corneal degeneration, phlyctenular keratitis, 
and corneal alterations after glaucoma (40 
out of 41 transplants were clear). Group II 


(uncertain prognosis) consists of cases of 
interstitial keratitis, herpetic keratitis, cor 
neal infections in childhood, and corneal in 
fections in adults (26 out of 58 transplants 
were clear). Group II] (unfavorable prog 
nosis) is comprised of cases of leucomas 
after severe injuries and corneal degeneration 
associated with aphakia (4 out of 30 trans 
plants were clear). The visual results are 
not given in this article, but it is stated that 
functional improvement was obtained in 41% 
of 114 eases. The visual results in this group 
of 114 cases may be found tabulated in the 
monograph by Paufique and associates. 

In another article covering the same ma 
terial ® (129 cases) the operations are divided 
into nine categories for prognostic purposes 
Only the transparency of the graft 1s used 
as a criterion of success; the visual results 
are not presented. In three categories (cor 


neal degenerations, phlyctenular keratitis, 


keratoconus) the results were almost 100% 


RESULTS 


successful. In four categories (interstitial 
keratitis, virus diseases, opacities due to im 
fectious keratitis, and opacities due to kera 
titis m childhood) the chances of success are 


about 50% leucomas and cor- 


In traumatic 
neal degeneration associated with aphakia, 
keratoplasty is almost always a failure 
Ciotola * reported the visual results of 40 
partial penetrating grafts performed in the 
ophthalmologic clinic of the University ot 
Rome. The grafts were all 4 to 5 mm 
the ire 
phine, and were fixated by means of crossed 
Ile that 


plants were obtained in 60% of the cases of 


size, were cut with Franceschetti 


sutures stated transparent trans 


leucoma after infection, trachomatous pan 
nus, keratoconus, and primary and secondary 
corneal degenerations. In parenchymatous 
keratitis 71% of the transplants, and in disei 
keratitis 50%, No 


clear grafts were obtained in cases of chenu 


form were successful 


cal burns, Of the 40 cases, the postoperative 
visual acuity was 10,10 in 4, 10/10 to 5/10 
in 12, 4/10 to 1/10 in 15, and less than 1/10 
13 

Kurz 
150 penetrating keratoplasties performed be 
tween 1946 and 149 


had not been observed for a sufficiently long 


in 
analyzed his results in 120 out of 
The rest of the grafts 
period, The technique employed was that of 
trephining, covering the graft with egg mem 
brane, and fixating both with crossing su 


Kurz 


used 


tures, as described by Tudor Thomas 


grouped his cases in the manner by 


Paufique and his co-authors. In Group | 
(traumatic keratitis) vision was iuproved in 
27.7% 
35.5%, and in Group LIL (degenerative kera 
titis), in 42.1%. The final visual acuity 
6/6 to 6/36 in 35.8% 


Group IL (infectious keratitis), in 


was 
60 to 2/60 in 18.3%, 
and not improved in 45.8%. Two operation 
ended in phthisis, and three resulted in total 
llindness from glaucoma. Kurz commented 


on the relatively poor results obtained in 


cases of parenchymatous keratitis, in. which 
only 9 of 26 grafts remained clear 

Vanysek 
keratoplasty, in 30% of which the grafts were 


reported briefly on 40 cases of 


clear. He stated that if primarily unsuitable 


cases were elimimated and only the suitable 


1s 


were analyzed, the operation was successful 
in 48%, partially successful in 28%, and a 
failure in 26% 

A similar study of 45 cases of penetrating 
who 
described favorable results in 51% of his 


keratoplasty was made by Francois,’” 


operations 

The most detailed recent report on the re 
sults of penetrating keratoplasty, and one of 
the most important because of the large num 
ber of operations performed by one surgeon, 
is that of Lohlein,"' of 


summarized the results of 286 operations in 


terlin. The article 
225 patients. The visual results are analyzed 
in 241 operations, the remainder having been 
performed for tectonic or therapeutic pur- 
poses It is to be regretted that the actual 
visual acuities are not reported, but cases are 


‘ 


classified as “slightly improved,” “definitely 
improved, unchanged, slightly worse, 
and “worse.” The cases are grouped accord 
ing to the etiology of the corneal damage into 
14 categories (burns, explosions, infections, 
keratitis, 
In the 241 cases analyzed for func 


parenchymatous degenerations, 
Cte. ). 
tional improvement, 14 eyes (5.6% ) were 
completely lost and 26 (10.84% ) suffered a 
reduction in vision. In 73 


less severe 


(30.3% ) there was no change. There was 
slight improvement in vision in 40 (16.6% ) 
and (36.5% ). 


Summarization of these figures indicates that 


marked improvement in &8 


in 16.4% vision was worse after operation, 
in 30.3% unchanged, and in 53% improved 


PRESENT 


Material. 
late results of 100 consecutive partial pene- 


REVIEW OF CASES 


This report is a review of the 


trating transplants (93 eyes) performed by 
me. The shortest period of observation in this 
group is 18 months and the longest 15 years. 
Thirty cases have been followed for 18 
months to 2 years; 23, from 2 to 5 years; 
28, from 5 to 10 years, and 9, from 10 to 
15 years. 

The opinion is generally expressed in the 
literature that corneal grafts which remain 
clear from four to six months may be con 
sidered permanently successful. While this is 
true in the majority of cases, the criterion 
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is not acceptable for the purpose of a statis- 
tical review of the final visual results. A num- 
ber of cases have been observed in which late 
edema of the transparent graft has appeared 
from 6 to 18 months after operation. For this 
reason, 18 months has been chosen as the 
minimal period of observation. The problem 
of this late clouding of the graft will be dis- 
cussed further, under ‘Late Complications.” 

The inclusion of cases observed for a pe- 
riod shorter than 18 months would have pro- 
duced a material increase in the percentage 
of successful cases. 

Seventy-one of the operations were on 
private patients; 9 were on patients at the 
’ye Clinic of the Stanford University School 
of Medicine ; 4 were performed at Letterman 
Army Hospital, and 16 were done at the 
Veterans Hospital, 


Administration San 


Francisco. In each case the examination and 
the selection of cases for keratoplasty were 
made by me. No cases were excluded from 
the series for any reason whatsoever. Cases 
with amblyopia, cataract, glaucoma, and 
other conditions influencing the visual re- 
sults in the presence of a clear transplant 
were included. The presence, or possible 
presence, of such extracorneal disease should 


If, de 
spite this knowledge, the patient is still ac 


be recognized prior to keratoplasty. 


cepted for keratoplasty, there is no more 
reason for excluding the case from statistics 
than there would be for excluding a similar 
case from statistics on cataraet surgery 

The 100 operations reviewed were per 
formed on 93 eyes in 8O patients. Thirteen 
patients had penetrating keratoplasty in both 
eyes; 8 of these had bilateral keratoconus ; 
2, phlyctenular keratitis ; 2, Groenouw’s dys- 
trophy, and 1, central leucomas from inter- 
stitial keratitis. Five patients had two oper- 
ations in the same eye, in an attempt to 
replace a cloudy graft with a second graft 
(Ine patient had three keratoplasties in the 
same eye. None of these seven secondary 
operations were successful. 

Preparatory Treatment Preparatory 
treatment was undertaken in eight cases. This 
consisted of superficial keratectomy followed 
by irradiation for reduction of vasculariza- 
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tion in three cases, of irradiation alone in 
three cases, of preliminary iridectomy in one 
case, and of cauterization of an extremely 


The 


use of soft x-rays and beta radiation was 


conical cornea to flatten it in one case 


restricted to corneas showing extreme de 
grees of vascularity. A moderate or slight 
degree of vascularity was not considered a 
contraindication to keratoplasty, and it was 
felt that it is wiser to reserve such irradia 
tion for the postoperative period, if neces 
sary, since newly formed capillaries are much 
more sensitive to radiation than are larger, 
established blood vessels. It is my feeling, 
at present, that very few patients are bene 
fited by lamellar keratectomy and/or irra 
diation in preparation for penetrating kera- 
toplasty. Very superficial keratectomy, such 
as is represented by the removal of a pseu 
dopterygium or vascularized membrane cov 
ering the cornea, is very useful. Actual lamel 
lar resection, however, leaves the cornea thin 
and in poorer condition for a penetrating 
graft. It has also appeared to me, not only 
on the basis of the few patients treated in 
but 
others treated by 


this series from observation of many 


irradiation for reduction 
of vascularity prior to keratoplasty, that the 
heavy irradiation necessary to destroy or at 
tenuate old blood vessels leaves the cornea 
in a devitalized state, which is unfavorable 
for transplantation. For this reason, [ have 
preferred to control bleeding from corneal 
vessels by peritomy or diathermy coagula 
tion at the limbus at the time of operation, 
and to withhold irradiation until the post 
operative period, when the newly formed 
vessels may be destroyed by a much smaller 
dose. 


Indications for Operation.—Two general 
considerations guided the selection of cases 
for operation: (1) the patient’s need for 
improved vision and (2) the possibility of 
improvement. The level of the visual acuity 
was not used as an absolute factor. Three 
patients (two with keratoconus and one with 
interstitial keratitis) had preoperative vision 
of 20/70 
vision of 20/200. In the remaining 90 cases 


Seven patients had preoperative 


the preoperative visual acuity was less than 


RESULTS 


20/200. In 27 of 37 eyes with keratoconus, 
the visual acuity could be corrected to 20/50 
or better with contact lenses, but the patients 
were unable to wear the contact lenses for 
The under 
going keratoplasty was an only eye in 11 


sufficiently long periods eye 
patients, the fellow eye having been enucle 
ated or else lacked light perception (ept- 
thelial dystrophy with mature cataract, 1; 
dystrophy with aphakia, 1; perforating in- 
jury to the cornea and lens, 1; exposure 
keratitis with malignant exophthalmos, 1; 
Groenouw’s dystrophy, 1; explosion injuries 
with aphakia, 2; chemical burns, 4). 

The fellow eye was normal in 10 cases 
These cases included five of industrial acci 
dents in which maximal restitution of vision 
was requested by the injured, 1 of descemeto 
cele in a central leucoma, 2 of recurrent her 
petic keratitis, and 2 of young patients who 
desired operation for cosmetic reasons as 
much as for visual reasons. The ages of the 
patients varied from 14 to 66, The majority 
were in the age period of 25 to 45. Only 
three patients were under 20 years of age 
There were 22 women and 58 men 
Technique of Operation.-Although nu 


merous minor technical modifications were 


employed at various times, the 100 operations 
may be divided in four general types 

1. In 74 cases the square transplant 
of the double knife and scissors of 
with silk 


fixation sutures 


was per- 
formed, with use 
fine 


Phomas 


Castroviejo overlying sutures an 


chored in the recipient cornea 
of either the Tudor 


viejo! 


were 12 or the Castro- 


pattern and were inserted in the recipient 


cornea 0.5 to 1 mm. from the wound edge. The size 


of these square grafts varied from 4 to 7 mm., the 


majority being 6 to 6.5 mm 
2. In two cases a 6.5 mm. square transplant was 
used, but fixation was obtained by means of 12 


direct appositional sutures 
3. In seven cases a round transplant, obtained by 
means of the manual trephine, fixated by two figure 


of-eight sutures crossing over the graft, was em 


ployed 
4. In 17 cases a round transplant, 7 to 10 mm. in 
size, was used, absolute fixation being obtained 


through the use of 12 to 16 direct appositional 
sutures, depending on the size of the graft. In this 
the pre- 
placed in the transplant before it is excised from 
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technique four to eight of sutures are 


‘ 


A 

the donor eye. The Castroviejo trephine, with an 


inside stop, is used to penetrate the donor cornea to 
a depth of 0.4 to 0.6 mm. Double-armed 000000 non 
(silk) 


sharp cutting needles (Grieshaber or similar type) 


absorbable surgical sutures mounted on 


are inserted 1 mm. inside the incised border of the 


graft and brought out through the incision, much 
as in preplacing sutures for a 


cataract operation 


One needle of each double-armed suture is inserted 
at either end of the vertical and horizontal merid 
tans, the silk forming a cross over the graft 
With larger grafts two additional double-armed 
sutures are imserted in the oblique meridians. The 
miterior chamber is then punctured through the 
trephine incision with a sharp discission knife, and 
the graft, together with the preplaced sutures, is 


After excision 
the 
dropped into position and the needles are 
the 


cm ised by means of corneal scissors 


of the corneal dise from the recipient, graft is 
inserted 
in recipient cornea at points corresponding to 
The 
are then cut over the center of the transplant and 
tied so that each of the double sutures 
provided two direct sutures. With four to eight of 


the sutures preplaced in this manner, trauma to the 


the position of the sutures in the graft sutures 


armed has 


graft from instruments is minimized. Additional 
direct sutures are placed as is necessary to pro 
duce a watertight closure, usually 12 to 16 in all 


Further details of this technique will be described 
in another publication 


Donor Material.-\n approximately 15 op- 
erations the source of the corneal graft was 
an eye enucleated for a tumor in the pos 
terior segment. In five operations the corneal 
graft was obtained from an eye enucleated 
for absolute glaucoma. Such corneas from 
enucleated eyes were transplanted from a 
few minutes to a few hours after the eye was 
removed, The remaining transplants were 
obtained from cadaver eyes removed two to 
eight hours after death. These eyes were sus 
pended in a ring in an airtight bottle con 
taining a piece of moist gauze to provide a 
moist atmosphere and were placed in the 
refrigerator at a temperature of 2 to 6 C 
until the cornea was used. l’ractically all op 
erations were performed within 24 hours 
after the death of the donor. In a few cases 
the eves were used from 24 to 36 hours after 
death 
Complications.—Vhe_ principal immediate 
postoperative complications encountered in 
this series of cases were iris adhesions and 


secondary glaucoma. Anterior adhesions be 
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tween the iris and the operative wound 
the 


chamber occurred after 10 operations. In five 


caused by delayed filling of anterior 
of these cases anterior synechia had been 
present prior to keratoplasty and had been 
separated at the same time that the kerato 
the 


with postoperative anterior synechiae, the 


plasty was performed. In 5 of 10 cases 
adhesions were freed with a blunt spatula, 
either through a cyclodialysis incision or 
through a small corneal incision. In the other 
five cases the synechiae were peripheral and 
were permitted to remain, since they did not 
appear to influence the fate of the graft. Since 
the adoption of direct suturing, iris adhesions 
are a less serious problem. 

Glaucoma following keratoplasty was ob- 
served in 10 cases. In half of these secondary 
glaucoma was known to have been present at 
some time prior to the corneal transplanta- 
tion but appeared to have subsided. In the 
other five cases the glaucoma was definitely 
the result of the operative intervention. The 
glaucoma was controlled after cyclodialysis 
performed several weeks after keratoplasty 
in six cases. It subsided spontaneously under 
medical treatment in one case. In one case a 
malignant glaucoma developed 48 hours after 
keratoplasty and required resuturing of the 
transplant, of the 
lens, and a cyclodiathermy before the glau 


iridectomy, extraction 
coma was brought under control, This eye, 
had hand 
movements, was left with visual acuity of 


which a preoperative vision of 
20/400, In the remaining two cases the prog 
nosis for vision was so poor that the glau 
coma was permitted to continue without 
treatment, (ine was a case of injury compli 
cated by severe uveitis, vitreous opacities, 
and optic neuritis. The other was a case of 
aphakia with corneal dystrophy in an elderly 
patient, in which keratoplasty was under 
taken as a means of temporary improvement 
in vision, with the knowledge and acqui 
escence of the patient 

The important later complications were 
late opacification or edema of the graft, and 
ectasia of the graft 

Late clouding of the graft occurred in 


24% of the operations. This little-understood 


4 
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disturbance of the transplant appeared at 
intervals of 3 weeks to 1&8 months after kera- 
\t of the 
which had appeared lustrous and transpar 


toplasty.* the time onset, grait, 
ent, although possibly slightly thicker than a 
normal cornea during the first month after 
operation, suddenly became hazy and edema 
tous, and the epithelial surface lost its luster 
Kine folds appeared in Descemet’s mem 
brane. With the slit lamp the endothelial sur 
face was noted to have lost its smooth and 
regular pattern. In the majority of cases the 
edema involved the entire transplant, but in 
a few only the central portion of the graft, or 
only one sector of the transplant, was so 
affected. 


he observed in the zone of 


\ fine opacification could usually 
Jowman’s mem 
brane overlying the area of stromal edema. 
In those cases in which only a portion of the 
graft was involved, the corresponding area 
of endothelium was affected, and this was 
the 
appearing endothelium by a fine, chain-like, 


frequently demarcated from normal 
brownish-gray deposition of cells. These le 
sions never appeared to have the color of 


fresh K. 


of the graft was involved, this deposit on the 


I’) When only the central portion 


endothelial surface at times formed a com 
plete or a broken ring, which could be ob 
served for several months after the process 
had subsided. No rapid vascularization of the 
yvraft was noted in association with this con 
dition. If the edema persisted for many 
weeks, a very slow encroachment of vessels 
from the line of union of the graft and the 
recipient took place, when vessels were pres- 
ent at that site prior to the onset of the 
edema. In several cases in which the edema 
persisted for several months the graft never 
became vascularized. | was not able to estab- 
lish any correlation between the presence of 
blood vessels in the cornea adjacent to the 
graft and the occurrence of this late edema. 
In three patients with this complication it 
was definitely established after repeated slit- 
lamp examination that the surrounding cor 


*In a case of keratoconus observed since prep 
aration of this report, clouding of a perfectly trans 
parent graft appeared two years after operation. It 


cleared completely in two weeks 


RESULTS 


The 


growth of vessels toward and into the gratt 


nea was completely devoid of vessels 


appeared to take place as a response to the 
edema, when it did occur 

(ne of the most striking features of this 
complication was the mild inflammatory re 
instances 


action associated with it. In most 


there was only a slight conjunctival flush, 
which could be blanched quickly with epi 
Phere might be mild to moderate 


The 


aqueous usually was clear; in several cases 


nephrine 
pl otophobia but no pain or tenderness 


a rare cell aggregate could be found, but 
rather No 
observed, The iris took little part in the re 


inconstantly aqueous ray was 
action. Frequently it appeared slightly edem 
atous and the pupil somewhat sluggish, but 
in every instance the pupil could be dilated 
promptly with homatropine or scopolamine 
Most striking of all was the complete absence 
of any reaction in the clear cornea around an 


This 


particularly well in cases of keratoconus, in 


edematous graft could be observed 
which the graft was surrounded by transpar 
ent cornea 

The onset of the late clouding took place 
in the third to the sixth postoperative week 
in 12 of the cases. In 10 cases it appeared 
the 6th the 20th The 


onset was in the 6th month in one patient 


between and week 
and in the 13th month after operation in 
the 


rences took place until 18 months after opera 


another. In last instance minor recur 


tion. In general, the prognosis for reversal 
of this late clouding seemed to vary inversely 
with the time of onset; that is, the later the 
onset, the prompter and more complete was 
the subsidence of the process. In all but 6 of 
the 24 cases of late edema recovery occurred, 
with more or less complete restoration of 
transparency. In a few, some fine subepi 
thelial and stromal opacities could be found 
with the microscope months later. Three eyes 
continued to show a mild chronic edema two 
to four years after the operation. Three 
others recovered from the edema but were 
left with nebulas of the graft, which reduced 
visual acuity 

The of the 
tremely variable in duration, lasting from a 


course late edema was ex 
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Fig. 1.—Late edema of corneal transplant (Case 67). A, opacity from disciform keratitis; B, 
clear transplant one month after operation (V 20/20); C, severe edema of the graft six weeks 
after operation; )), edema subsided, small residual opacity, after one year (V 20/30) 


Fig. 2—Late edema of transplant (Case 33). A, keratoconus with large central opacity; B, 
| clear graft 6 months after operation (V 20/25); C, onset of edema 13 months after operation: D, 
‘a graft clearing after 5 days’ treatment with topical cortisone (V 20/20) 
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numbers refer to the case numbers in Table 


Fig. 3—Square transplants in cases of keratoconus 
6: a indicates preoperative appearance 
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few weeks to 12 months in the cases in which 
there was final recovery. The earlier patients 
were often treated with soft x-rays, because 
it was thought that the presence of blood 


Fig. 4 
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mode of therapy. Cortisone and hydrocorti- 
sone used topically, on the other hand, ap 
peared to influence the process very favor- 
ably. In several patients with a late onset of 


Round transplants in cases of keratoconus; 8 mm. grafts with 12 direct, appositional 


sutures. The numbers refer to the case numbers in Table 6; a indicates the preoperative photo 


graph, 
vessels about the graft, and their tendency 
to enter the graft when the edema occurred, 
indicated a possible causal relationship. It is 


probable that nothing was achieved by this 


oe 


the edema the topical use of cortisone has 
brought about complete disappearance of the 
edema within three to five days; conversely, 


its withdrawal has been followed by prompt 
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relapse. For this reason, | now advise such infective, allergic, degenerative—but none 
patients to continue the topical use of hydro- — provides an answer to all the problems. The 
cortisone two to three times daily for at least’ most acceptable theory, taking into account 


ov 


Fig. 5.—Corneal transplants in cases of opacity from interstitial keratitis. The photographs 
n the left are preoperative. The numbers refer to case summaries in Table 6 


six months after the onset of late edema most of the unusual features of the disease 
(Figs. 1 and 2) which have been described above, is that it is 

Many theories have been proposed to a form of endothelial dystrophy which has 
explain this peculiar reaction—nutritional, as its basis an antigen-antibody reaction in 
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the stroma of the graft. This problem is the 
most pressing in keratoplasty today, since it 
affects one out of four patients, and the most 
favorable cases equally with the less favor- 
able. 


Ectasia of the transplant may come about 
in one of two ways: There may be poor co- 
aptation of the graft and the recipient cornea 


A. ARCHIVES OF OPHTHALMOLOGY 
smoother and less prominent, but the graft 
has acquired a curvature which is much 
sharper than that of the surrounded cornea, 
and at the same time is usually irregular. 
A high degree of compound myoptic astig- 
matism or, more frequently, a high degree 
of irregular astigmatism may be present, so 
that the visual acuity cannot be brought to 


Fig. 6. 


Corneal transplants in circumscribed leucomas. 


Tuberculous deep keratitis (Case 75); total adherent leucoma after infected foreign body (Case 63); 
adherent leucoma after perforated ulcer (Case 59). The letter a indicates preoperative photograph. 


primarily, either in one sector or about the 
entire circumference, so that the graft is ele- 
vated slightly above the level of the recipient 
cornea, Occasionally the graft may be in con- 
tact with the recipient only through the deep- 
est layers of the stroma. In time the differ- 
ence in levels tends to disappear, as epithelial 
cells fill the step on the surface and fibrous 
tissue is proliferated more deeply. After 
many months the 
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line of union becomes 


more than 20/200 or so except with a con- 
tact lens. 

In another group of cases, coaptation of 
the borders may be good but, because of the 
thinness of the recipient cornea or of the 
graft or of both, the line of union is not 
strong. The visual result may be excellent 
during the first few weeks after operation, 
but as months go by it is observed that an 
increasing degree of myopia or compound 
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myopic astigmatism appears, much as though 
a conical cornea were developing. In such 
cases the visual acuity can usually be cor- 
rected to a useful level with ordinary glasses, 
but the lens required may become extremely 
strong. 

In three cases in which ectasia of the graft 
was associated with poor coaptation of the 


RESULTS 


was in poor position was cut with scissors 
until one-half to two-thirds of the circumfer- 
ence was free. The edges were then reap- 
proximated with direct sutures placed at 
intervals of 2 mm. and tied with slight tension 
to produce a flattening of the transplant. The 
anterior chamber refilled promptly, and re- 
action in the eye and in the graft was mini- 


Fig. 7.—Corneal transplants in cases of Groenouw’s dystrophy. The numbers refer to the 
case numbers in Table 6, and a indicates preoperative photographs. 


edges around half the circumference, | was 
able to remedy the condition in the following 
way: Five to 10 weeks after keratoplasty, 
when the line of union had become fairly 
strong, the epithelium was curetted from 
the ectatic portion of the border. The line 
of union was punctured with a sharp dis- 
cission knife at the point where the poor 


approximation of the edges seemed to begin, 
and the portion of the line of union which 


mal. The sutures were removed after three 
weeks, and in each instance there was appre- 
ciable improvement in vision (20/40, 20/50, 
20/50) with glasses. 

Ketasia of the transplant and consequent 
high refractive errors were encountered most 
frequently in severe cases of keratoconus in 
which the cornea surrounding the graft was 
soft and thin. The correcting lenses required 
to achieve maximal visual acuity after kera- 
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toplasty are recorded in the summarization of transparency of the graft, are summarized 
of cases (Table 6) and furnish an adequate in Table 6. In addition to a record of the 


guide to the incidence and degree of ectasias. vision before and after operation, there is 
Results.The final results of the 100 op- also a notation as to whether the operation 


erations in terms of visual acuity, as well as improved vision, left it unchanged, or made 


hig. &.—Transplants in association with aphakia 

Case 93; Adherent leucoma and aphakia after perforation by nail 

Case 84; Pitting edema of cornea and aphakia after complicated cataract operation and 
uveitis, Total transplant partly clear. 

Case 83: Fuchs's dystrophy, mature cataract. Cataract extraction done eight months after 
grafting of large transplant 

Case 61: Leucoma after infection, Lens removed at time of transplantation because of injury 
to capsule 
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PENETRATING KERATOPLASTY—LATE RESULTS 
Pasre 1.—Visual Results of Penetrating Keratoplasty in One Hundred Cases 
Improved (increase of 2 steps or more in the visual seal 


Not Improved (increase of less than 2% steps in visual seale) 


Worse 


Pasie 2—Analysis of Seventy-Four Cases Improved by Penetrating Keratoplasty 


Vision 2% to 40 (good) 
Vision 20/50 to 2/100 (fair) 


Vision 20 200 or less (poor) 


Tasie 3.—Cases Improved by Penetrating Keratoplasty 


Visual Result 


Giood Fatr Poor Total 
(4) Improved 


Interstitial keratitis 1) (70%) 
Leucoma following infeetion 

Groenouw's dystrophy 

Phiyetenular keratitis 

Diseiform keratitis 

Blast injury 

Fuchs's dystrophy 

Leucoma, traumatic 


Keratitis, T.b 


Paste 4.—Analysis of Sixteen Cases Not Improved by Keratoplasty 


Secondary operations (Cases 97) 

Dense vascular leucomas (Cases 5), D4, oo, 
Severe chemical burns (Cases 80, 9), 91) 
Trachomatous keratitis (Cases 74, 74) 

Clear grafts with amblyopia (Cases 44, 54, 70) 
Late edema with opacification 


Malignant exophthalmos (exposure keratitis; (ase 


* Numbers refer to case numbers, Table ¢ 


Pasre 5 inalysis of Ten Cases Worse After Keratoplasty 


Secondary operations (Cases 4, 9, %, 
Partial extrusion with opacification (Case 16) 
Expulsive choroidal hemorrhage (delirium) (Case 49) 
Dystrophy Invading graft (Cases 81, #2) 


Death from pulmonary embolism (Case 2%) 


* Numbers refer to case numbers, Table 6 


No 
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No 
No 
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it worse. It has been suggested that a fair 
standard of improvement in vision would be 
an increase of two steps or more in the visual 
acuity scale. This standard has been adopted 
in this summarization, with one modification. 
In those cases in which the visual acuity 
before operation is as low as light perception 
or hand movements, I believe that an in 
crease to finger counting represents a definite 
improvement. Such patients are often made 
more self-sufficient by this modest increase 
in vision and are fgequently more grateful 
than a patient whose vision has been im 
proved from 20/70 to 20/50. In this series 
of 100 operations there were 21 cases in 
which the preoperative vision was only light 
perception or hand movements. In 12 of these 
vision is recorded as improved by the stand 
ard noted above, the postoperative acuity 
ranging from 20/20 to finger counting. 

In the entire series there were 14 cases 
with postoperative vision of 20/200 or less 
which were classified as “improved (poor ).” 
Since there may be some question as to 
whether or not such cases should properly 
be classified as improved, these 14 cases are 
listed here by number, as they appear in 
Table 6: Cases 22, 42, 44, 45, 48, 58, 62, 66, 
72, 80, 74, 85, #8, 93. 

If one feels that these cases do not belong 
in the category of “improved,” they may be 
shifted to the category “not improved.” The 
cases described as “improved” have been 
further divided into the visual classes “good,” 
“fair,” and “poor.” The term “good” refers 
to those with postoperative vision of 20/20 
to 20/40; the term “fair” is applied to those 
in which the postoperative vision was be 
tween 20/50 and 20/100, and the term 
“poor” applies to those in which the final 
vision was 20/200 or less—the 14 listed 
above (Table 6). 

The refraction given is the refraction found 
at the time of the latest follow-up examina- 
tion and represents the lens correction which 
provided the maximal visual acuity, rather 
than the measurement found on the kera- 
tometer, insofar as the astigmatic error is 
concerned, In many instances a_ spherical 
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equivalent or a partial equivalent was found 
to give better vision than could be obtained 
with the astigmatic correction as determined 
by retinoscopy or ophthalmometry. 

In six patients the visual acuity after op- 
eration is recorded with regular glasses and 
with the contact lens. These were patients 
who could wear contact lenses satisfactorily 
and whose vision could not be corrected to the 
maximum without them. Three of these pa- 
tients achieved improvement in vision with- 
out a contact lens on the basis of the stand- 
ard described above, but their vision was 
further improved by use of a contact lens 
In the other three vision was not improved 
two steps in the visual scale with ordinary 
glasses, but could be improved with a contact 
lens, and they could wear it satisfactorily. 
There were a few patients whose vision could 
be improved further by a contact lens but 
who could not wear such a contact lens satis- 
factorily. Only the visual acuity with regular 
glasses is given for these. 

On the basis of the standards described 
above, 74 of the 100 consecutive operations 
resulted in improvement in vision; 16, in no 
improvement, and 10 made the condition 
worse (Table 1). The cases in which vision 
was improved by keratoplasty are broken 
down etiologically in Table 3. These results, 
in general, are in close agreement with those 
described by previous authors. 

Keratoconus cases appear to be in a class 
by themselves so far as the proportion of 
excellent visual results (70% ) is concerned. 
For no other types of opacity in this series 
do values approach this figure, although im- 
provement in vision of some degree was 
obtained in all cases of Groenouw’s dys- 
trophy, phlyctenular keratitis, and circum- 
scribed opacity after disciform keratitis. Of 
37 patients with keratoconus, 35 were im- 
proved in vision. Thirty-three of the 37 
patients achieved a postoperative acuity of 
20/100 or better with correcting glasses, and 
26 had final visual acuity of 20/40 or better. 
The two keratoconus patients not recorded 
as improved are listed in Table 5 as among 
those made worse. (ne was an unruly patient 
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in whom a partial extrusion of the graft was 
produced by unmanageable blepharospasm. 
A second and a third transplantation were 
performed, but vision was lost as a result of 
secondary glaucoma. The second patient was 
a man of 24 who died suddenly of a pulmo- 
nary embolus on the 20th day after operation 
This patient had had a completely negative 
medical history. The corneal transplantation 
was without complication, and he was per 
mitted to rise from bed on the eighth day. 
At this time a small, warning pulmonary 
infarct occurred. The source of the embolus 
could not be determined. Recovery from the 
first embolism was prompt, and the patient 
appeared to be doing well, when the sudden 
fatal embolism occurred. The source of the 
embolus was found at autopsy in the deep 
iliac vein. 

The results in cases of interstitial keratitis 
were excellent so far as the number of cases 
(79% ) with improved vision goes. However, 
only four patients in this group attained vis 
ual acuity of 20/40 or better. Two patients 
with clear grafts but with partial amblyopia 
were encountered 

The group described in Table 3 as “leu 
coma infection” is a 


following somewhat 


heterogenous one. It includes various types 


of opacities after corneal infections. In three 
cases there were circumscribed central opac 
ities with little vascularity, a condition which 
should be considered favorable from a prog 
nostic point of view. Three were of adherent 
leucomas following perforated corneal ulcers 
with varying degrees of vascularization, One 
case of leucoma with a descemetocele is in 
cluded. There were three cases of diffuse cor 
neal opacification following herpetic lesions 
(not disciform) and two cases of leucoma in 
an aphakic eye 

The remaining etiological categories in 
Table 3 comprise only a few cases and are 
self-explanatory. 

In Table 4, of cases in which vision was 
not improved by keratoplasty, are listed 16 
operations in which the vision after operation 


was unchanged. This group includes the cases 


RESULTS 


which are unfavorable, or relatively untavor- 
able, for penetrating keratoplasty, 1.e., those 
of dense vascular leucomas, severe chemical 
burns, trachomatous keratitis, exposure kera- 
titis, and retransplantation. The two cases of 
trachomatous keratitis are worthy of special 
notice. In each of these a small chronic fistula 
developed in the line of vision between the 
graft and the recipient which had to be closed 
secondarily. These were the only two cases 
in which this complication was encountered 
Since only two cases are involved, this may 
well be a coincidence, but it is also possible 
that the diseased state of the epithelium in 
trachoma may lead to defective healing of 
the corneal wound. 

The 
worse after operation are extremely interest 
ing. Of prime importance is the fact that five 


of these were cases of retransplantation. The 


10 cases in which vision was made 


conditions existing in the anterior segment 
after a transplant has become opaque are 
usually such that a subsequent transplant 1s 
also doomed to failure. Frequently the cause 
of opacification in the first graft is the fact 
that the condition of the cornea is one which 
is unfavorable for penetrating keratoplasty 
It becomes no more favorable with the second 
or third operation, On the contrary, there 
may be increased vascularization, edema, and 
iris adhesions resulting from the first opera 
tion, which make the success of subsequent 
operations even more doubtful. Occasionally 
after a well-performed transplantation in a 
favorable case, one of keratoconus, for ex 
ample, the graft may become cloudy or ectatic 
and may be replaced successfully, Such cases 
are infrequent, however. The great majority 
of retransplantations reported in other series 
have been failures, just as have the seven in 
this series 

The two cases in which an unclassified dys 
trophy invaded the graft are worthy of com 
ment. One was that of a woman aged 30; 
the other, that of a man aged 20. In each 
case opacity of both corneas had been present 
since birth or infancy and had increased very 
slowly. On biomicroscopic examination the 
opacity was found to be made up of innumer- 
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able minute, fairly uniform, whitish dots, 
which involved all the layers of the stroma. 
Bowman’s membrane and the epithelium ap- 
peared quite normal. The gross appearance 
of the corneas was suggestive of the opacity 
observed in Hurler’s syndrome, and referred 
to in the past as “lipid dystrophy.” The clin- 
ical course in the two cases was identical. 
The corneas were found to be slightly thicker 
than normal at the time of operation, There 
were no operative complications, and the 
grafts remained clear, with marked improve- 
ment in vision, for about two months. At the 
end of this time there appeared a progressive 
opacification of the transplants which resem- 
bled very closely the opacity in the surround- 
ing cornea. There was slight edema, but no 
vascularization or inflammation. In both 
cases the first opaque graft was excised, and 
a second transplantation was performed. 
These secondary transplants became opaci- 
fied in the same manner as the first trans- 
plants. 

The case listed as one of “partial extrusion 
with opacification” has already been de- 
scribed under the discussion of the results in 
keratoconus. 

One eye was lost through an expulsive 
choroidal hemorrhage, which occurred about 
five hours after operation (Case 40). The 
patient was a 55-year-old woman with bi- 
lateral nebulas due to parenchymatous kera- 
titis in childhood. Keratoplasty was _per- 
formed with the patient under general 
anesthesia, and morphine and scopolamine 
were given as preoperative medication. After 
operation the patient was completely dis- 
oriented and delirious and made violent ef- 
forts to leave the hospital. The hemorrhage 
occurred during one of these episodes of 
exertion. This case and the case of death 
from pulmonary embolism are included in 
this review of the visual results of kerato- 
plasty in order to present a complete picture 
of what may be expected in any good-sized 
series, 


SUMMARY AND CONCLUSIONS 


The visual results in a series of 100 con- 
secutive partial penetrating keratoplasties, 
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together with their complications, are re- 
viewed. In the analysis of the results, no cases 
have been excluded for any reason whatso- 
ever. With the exception of a case of expul- 
sive hemorrhage and a case in which death 
occurred from pulmonary embolism, the 
minimal period of observation has been 18 
months. The cases selected for operation 
were not chosen because of favorable prog- 
nosis; therefore, this series does not repre- 
sent a specially selected one. Selection was 
made on the basis of the patient’s need or 
desire for improvement in vision. Only those 
patients in which the prognosis was believed 
hopeless were denied operation, The pre- 
ponderance of keratoconus cases in this series 
probably is representative of the distribution 
of the various types of corneal conditions 
which may require keratoplasty in the United 
States. In comparison with the series of cases 
reported by European authors, we have many 
fewer cases of suppurative keratitis, tra- 
choma, phlyctenular keratitis, and paren- 
chymatous keratitis and a correspondingly 
higher proportion of corneal degenerations. 

The results may be summarized as follows : 

1. Improvement in vision as estimated by 
an increase of two steps or more in the visual 
acuity scale was achieved in 74%. This num- 
ber also includes 14 cases in which the final 
visual acuity was 20/200 or less but in which 
preoperative vision was so poor as to warrant 
their description as improved. 

2. In 41% of operations the visual acuity 
was improved to 20/40 or better. Twenty-six 
of these 41 cases were of keratoconus. 

3. In 19% the visual acuity was improved 
to a level between 20/50 and 20/100. 

4. In the most favorable types of corneal 
disorders (keratoconus, mild interstitial 
keratitis, circumscribed leucomas after infec- 
tion, Groenouw’s dystrophy, and phlyctenu- 
lar keratitis) the percentage of improvement 
in vision was approximately 90. 

5. There was no improvement following 
keratoplasty in 16%. 

6. Ten per cent of operations resulted in 
poorer vision. Half of these operations were 
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retransplantations. Only five eyes were worse 
after operation, including one in a case of 
death. 

The results summarized above suggest that 
previous pessimistic reports concerning pene- 
trating keratoplasty in the United States do 
not give a true picture of the possibilities and 
hazards of the operation. The technical ability 
and experience of the surgeon are of funda- 
mental importance for the success of this 
operation. 

While it is true that the operation is simple 
in principle, it is also true that a slight error 
in surgical technique, or a slight departure 
from precision, may be the difference between 
success and failure. The introduction of di- 
rect suturing for fixating the graft has im- 
proved the chances of success by decreasing 


such complications as iris adhesions, delayed 


formation of the anterior chamber, and poor 
coaptation of the wound edges. At the same 
time, it has increased the technical demands 
upon the surgeon. It is to be expected that 
with the wider adoption of direct sutures 
there will be further improvement in the re- 
sults of penetrating keratoplasty. With the 
proper selection of cases, good surgical tech- 
nique, and careful postoperative treatment, 
the results in corneal transplantation should 
equal those in retinal detachment surgery. 
The operative hazard does not appear to be 
significantly greater than the hazard in cata- 
ract extraction. 


RESULTS 
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HAROLD G. SCHEIE, M.D., and MELVIN C. ALPER, 
M.D., Philadelphia 


11S PAPER presents observations on 
the treatment of herpes zoster ophthal 

mucus in 1] patients, all of whom had ocular 
involvement, by cortisone or corticotropin 
yiven systemically. Relief of pain was gen 
erally prompt. Striking improvement was 
usually noted in the ocular lesions. Final 
visual results were highly encouraging 

From 1937 to 1945, our results had been 
extremely discouraging in this type of dis 
ease. Partial or complete loss of vision, as a 
result of secondary glaucoma or corneal opac 
ity, was not infrequent. In 1945, in view of 
the excellent results reported by Frieden 
wald? and Gundersen,* we began to employ 
immune serum therapeutically, with what 
seemed to be a more favorable outcome. In 
a group of patients, comparable in size to 
our present series, no impairment of vision 
resulted. The treatment of herpes zoster 
ophthalmicus with immune serum, however, 
involves certain difficulties. Frequent trans 
fusions are necessary, necessitating a number 
of donors, who are often difficult to obtain 
Furthermore, the hazards of serum reaction 
and infection are enhanced by the necessity 
lor multiple transfusions 

tecause of these disadvantages, other 
therapeutic approaches were utilized as they 
hecame available. \ small number of patients 
were treated by antibiotics, including chlor 
tetracycline (Aureomycin) chloram 
phenicol, but no influence on the course of 
the disease was observed 

When corticotropin and cortisone were 
introduced for systemic therapy in ophthal 
mology, we first employed these substances 

From the Department of Ophthalmology, Hos 


pital of the University of Pennsylvania 


* References 2 and 3 


TREATMENT OF HERPES ZOSTER OPHTHALMICUS 
WITH CORTISONE OR CORTICOTROPIN 


as an adjunct to immune serum and, with 
greater experience in their use, finally 
omitted the use of immune serum entirely 
\ review of the available literature ¢ revealed 
that 24 patients with herpes zoster had been 
treated with systemic cortisone or cortico 
tropine. Fifteen of these patients had herpes 
zoster ophthalmicus with ocular involvement 
(Table 1). This treatment resulted in prompt 
relief of pain and usually striking improve 
ment in the ocular lesion. Thirteen of the 
reported patients recovered completely after 
a short duration; 1 improved after three 
months, and 1 relapsed. It was concluded 
from this review, as pointed out by Duke 
I‘Ider,* that systemic cortisone or corticotro 
pin is indicated in treatment of herpes zoster 
ophthalmicus. The results obtained in the 
treatment of the following 11 patients (‘Table 
2) tend to corroborate this conclusion. 


REPORT OF CASES 


Case 1.--W. H., a 46-year-old white man, was 
admitted to the neurosurgical service of the Hospi 
tal of the University of Pennsylvania on April 21 
1951, for observation because of severe left frontal 
pain and a history of having injured his head in a 
fal! four weeks previously. One day before admis 
sion he developed a rash over the left frontal region 

Neurological examination was negative 

Routine laboratory studies, including chest 


x-ray, were normal 


Ophthalmologic Study —On April 22, an oph 


thalmologic consultation revealed the following 
Visual Acuity (corrected): O. D. 6/5 
O. S. 6/12 
Ocular Tension: 18 mm. He (Schigtz) in each 
eve 
External examination: Herpetic vesicles of the 
skin were seen over the ophthalmic division of the 
left trigeminal nerve and the left side of the nose 
The conjunctiva of the left eye was injected 
Slit-Lamp Examination Findings were normal 
except for the conjunctival hyperemia of the left 
eye 


+ References 5 through 10 
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Ophthalmoscopic Examination: Both fundi were pital of the University of Pennsylvania on Apri! 17 


normal 1952. He gave a history of severe pain accompanies 

Course On April 26, 1951, the patient was by a vesicular eruption of the skin over the dis 
transterred to the ophthalmology service because a tribution of the ophthalmic division of the left fiftl 
lait aqueou flare, and floaters were noted in con nerve of three weeks’ duration 


junetion with a localized superficial corneal in 


oF ldmitsston 


hiltrate temporally. Treatment was started wit! 


Visual Acuity (corrected): O. D. 6/6 


local cortisone and atropine. On April 28, intra 


venous administration of 25 mg. of corticotropin 0) 6/20 


‘ laily was instituted and continued for five days Ocular Tension: O. Dd. 20 mm. He CSechiot 


Relief of pain occurred within two days. He was O. S. 29 mm. He (Schiptz) 


Parte | Treatment of Herpes Zoster Ophthalmicus by Systemic Use of Corticotropin or Cortisone 


No. o 
\uthor Year Patients Results 


Olson and others 1051 Complete retuleston 


Klder * ‘ Improvement 


Leope 
Nickel 1951 linprovement 


and others * | Improvement, 1; relapse, 


Arruga * 1961 Subjective improvement, but oeular 
Involvement persisted mo 


Poulin 1002 Improvement 


Gelfand Rapid 1; slow 
lmprovement, 1 


Potal Improvement, 14; relapse, 1; 


improverment after mo., 1 


TABLE 2.—Summary of Results in Treatment of Eleven Patients with Herpes Zoster Ophthalmicus 


/ 
\ 


ortisone or Corticotropm 


Patient, No. Pain Ocular Tension Uveitis Corneal Lealon 


l (W.H.) Subsided in’ days Normal Subsided promptly Subsided, leaving 
scar in cores 


after la mo 


4 (R.O.) Subsided in 2 days Normal in ? days Subsided in ? days Cleared In & mo 
4. (F.8.) Persisted Normal in 24 br Subsided in 6 wk Cleared in 6 wk 
(R.O'N,) Subsided promptly Normal Subsided in 6 wk Cleared in 2 wk 
», (P.T.) Subsided promptly Normal in 2 days Subsided in 5 days Cleared in 6 days 
6. (FP. 0.) Subsided promptly Normal after 3 Subsided promptly: re Cleared promptly 
days during re curred after 4 mo. but 
currence cleared in days 


Subsided in 


“ahr Normal after 24 hr Subsided promptly; re Cleared In? wk 
curred but responded 


to local therapy 


BY) Subsided in hr Normal Subsided gradually Cleared promptly 
(FE. BY) Subsided in 24 hr Normal Subsided promptly Cleared promptly 
0. (M.D) Subsided in ? day« Persisted: surgical Persisted Cleared in ? days 


Intervention 
heceseary 


Subsided in days Normal Subsided after l mo Not involved 


lischarged on May 3. The keratitis, which involved kexternal xvamination Herpety vesicles were 


the anterior layer of the stroma, remained active, seen on the skin over the ophthalmic division of the 
but the symptoms were well controlled by cortisone left fifth nerve and the tip of the nose. The lids of 
instilled locally. The edge of the infiltrate was the left eye were edematous. Circumcorneal injec 
typically scalloped and was deeper on the advancing — tion was present. The left pupil was semidilated and 
border, which extended toward the pupillary border did not react to light. There was a localized corneal 


Signs of mild activity recurred intermittently until opacity involving the anterior stroma of the left 


Sept. 11, 1952. Since that time the eye has remained — cornea within the limbus at about 2:00 o'clock 


ininflamed. The vision is 6/6 


Slit-Lamp Examination The anterior segment 


Case 2.-R. ©., a 41-year-old white man, was of the right eye was normal. The left cornea wa 


simitted to the ophthalmology service of the Hos edematous in the upper temporal quadrant, wit! 


) 
1. (F.W.) 
| 
| 
| 
| 
| 
| 


x 


4 


infiltration of the stroma and folds in Descemet’s 

membrane. An aqueous flare and floaters were noted 
Ophthalmoscopic Examination: Both fundi were 

rmal 

Laboratory Studies: Routine studies, including a 

hest x-ray, were normal 


Course.—On his admission to the hospital, corti 
one and atropine were prescribed for local use 
Ihe following day corticotropin therapy with 20 
mg. intravenously was started and continued for 
three days. On this regime the intraocular pressure 
fell to 19 mm. Hg, and the corneal opacity began to 
clear. Pain disappeared in 48 hours. 

On April 20, cortisone was substituted for corti 
cotropine. The intravenous administration was con 
tinued for 17 days, in combination with local use of 
the drug. The patient had no serious difficulty after 
discontinuing systemic cortisone, although the kera 
titis required eight months to subside. Recurrent 
photophobia and irritation, which were associated 
with the corneal lesion, were readily controlled by 
cortisone drops. His final visual acuity in the left 
eye was 6/6 

Case 3.—F. S., a 71-year-old white man, was 
admitted to the ophthalmology service of the Hospi 
tal of the University of Pennsylvania on May 3, 
1952, because of severe pain and the characteristic 
lesions of herpes zoster involving the maxillary and 
ophthalmic divisions of the right trigeminal nerve, 
of five days’ duration. 

lindings on Admission 

Visual Acuity (corrected): O. D. 6/12 

S. 6/12 

Ocular Tension: 22 mm. Hg (Schigtz) bilater 
ally 

Ixxternal Examination: The upper and lower lids 
4 the right eye were edematous. Marked conjunc- 
tival injection was present. The right corneal reflex 
was absent. The left eye was healthy 

Slit-Lamp Examination: Both anterior segments 
were normal 

Ophthalmoscopic Examination: The fundi were 
normal 

Laboratory Studies: Routine studies, including a 
chest x-ray, were normal 

Course —On May 9, six days after admission, 
signs of iritis developed. The ocular tension was 30 
to 35 mm. Hg (Schigtz) in the right eye. Systemic 
ortisone therapy was started, in a dosage of 300 
mg. on the first day, 200 mg. on the second day, 
ind 100 mg. daily thereafter. The pressure became 
normal in 24 hours, Despite this therapy, on May 
16 the patient still had severe pain; he therefore 
was transferred to the neurosurgical service, at the 
suggestion of the Neurosurgical Department, where 
he underwent a subtotal avulsion of the right sensory 
root on May 26. The pain was greatly relieved, 
although some burning discomfort persisted. Corti- 
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sone therapy was discontinued because the eye be 
came white and the aqueous had cleared remark 
ably 

The patient was discharged from the hospital on 
June 1, using atropine sulfate 1% and local corti 
sone drops. On June 4, exposure keratitis was noted, 
which required a tarsorrhapy. All treatment was 
discontinued on June 27 

Follow-up examination on Dec. 5, 1952, and 
June 9, 1954, revealed marked hypalgesia overlying 
the first division of the fifth nerve and complete 
anesthesia of the second division, with good visual 
function 

Case 4 
admitted to the ophthalmology service of the Hos 
pital of the University of Pennsylvania on Oct. 21, 
1952, because of herpes zoster ophthalmicus on the 


R. O'N., a 34-year-old white man, was 


right, accompanied by severe pain of eight days’ 
duration. The right eye had been painful, red, and 
sensitive to light for five days 
lindings on Admission 
Visual Acuity (corrected); O. D. 6/30 
O. S. 6/5 
(pinhole) O. D. 6/12 


Ocular Tension 2mm. He (Schigtz) bilater 
ally 

External Examination: The lids of the right eye 
were edematous. Circumcorneal injection and diffuse 
corneal haze were present. The right pupil was 
smaller than the left and irregular in outline; it 
reacted sluggishly to light. The left eye was normal 

Slit-Lamp Examination: The right cornea was 
edematous and showed many folds in Descemet’s 
membrane, Many keratic precipitates, a moderate 
to heavy aqueous flare, and many floaters were 
present. Posterior synechiae had formed from 6 to 
10 o'clock inferotemporally. The iris was engorged 
and edematous 

Ophthalmoscopic Examination: The media of the 
right eye was hazy, but the disc and fundus were 
normal. The disc and fundus of the left eye were 
normal 

Laboratory Studies: Routine studies, including a 
chest x-ray, were normal 

Course.—Systemic cortisone therapy of 100 mg 
daily was instituted on admission to the hospital 
Subconjunctival injections of epinephrine, atropine 
and cocaine were given to the right eye to free the 
posterior synechiae. The keratitis and iritis subsided 
during the next two weeks, and the patient was 
discharged from the hospital on Nov. 5, althougt 
still receiving cortisone systemically. By Dec. 10 
the eye was white and quiet, and all treatment was 
discontinued. 

Case 5.—F. T., a 53-year-old white man, was 
admitted to the ophthalmology service of the Hos 
pital of the University of Pennsylvania on Oct. 25 
1952, because of typical right herpes zoster oph 
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HERPES 


ZOSTER 


OPHTHALMICUS 


The 


had been red and painful for one week. He 


right eye 
had 


( Aureomycin ) 


thalmicus of two weeks’ duration 


received systemic chlortetracycline 
and atropine drops in the right eye prior to admis 


sion 


Findings on Admission 


Visual (corres ted) ©. 6/9 


QO. 6/6 


Acuity 


Ocular Tension: O. D. 27 mm. Hg (Schigtz) 
O.S.17 mm. Hg (Schigtz) 


External Examination: A vesicular eruption of 
the skin over the ophthalmic and maxillary divisions 
of the right trigeminal nerve was present, Circum 
corneal injection and a hazy cornea of the right eye 
were obvious 


Slit-Lamp Examination: The right cornea showed 


diffuse edema with folds in Descemet’s membrane 
Many fine keratic precipitates, a moderately heavy 
aqueous flare, and many aqueous floaters were 


present 
Ophthalmoscopi The right media 


Both 


Examination 


was hazy, due to corneal edema. discs and 


normal 
Studies 


a chest x-ray, were normal 


fundi were 


Laboratory Routine studies, including 


Course.—On admission intravenous administra 
tion of corticotropin, 20 mg. daily, was instituted, 
as well as local use of atropine and cortisone, On 
this the the 


floaters gradually subsided. Pain was promptly re 


regime corneal edema and flare and 
lived 

On Oct. 30, cortisone, 100 mg. daily, was substi- 
tuted for the corticotropin, and he was discharged 


from the hospital, to be followed as an outpatient 


The eye became entirely quiet, and on Nov. 19, 
systemic cortisone was discontinued. On Jan. 14, 
1953, local treatment was discontinued. The final 


visual acuity in the right eye was 6/6 corrected 


Case 6.—F. C., a 43-year-old white woman, was 
idmitted to the ophthalmology service of the Hos 
pital of the University of Pennsylvania on Jan. 5, 
1953, because of right herpes zoster ophthalmicus 
and pain, of five days’ duration. The 
and the 


right eye had 
been photophobic and red, vision had been 


blurred 


Findings on 
Visual Acuity (corrected): O. D. 6/74 


QO. S. 6/6 

Ocular Tension: O. D. 26mm. Hg (Schigtz ) 
©. S.27 mm. Hg (Schi¢tz ) 
Moderate 
lids 
wer the ophthalmic division of the right fifth « ranial 


of the 


vesicles 


External Examination edema 


right upper and lower and herpety 


nerve were noted. Chemosis of the conjunctiva of 
the right eye was present 

Slit-Lamp Examination: Superficial infiltrates at 
the lower limbus of the right cornea, keraty 


pre 


THERAP) 


cipitates, a faint flare with a moderate number of 
floaters, and a slightly thickened iris were noted 

Ophthalmoscopic Examination: The media in the 
right eve were hazy, due to the corneal lesions. Both 
dises and fundi were normal 

Laboratory Studies: Routine studies, including a 
chest x-ray, were normal 

Course —On admission, cortisone, 100 mg., was 
given and the dose repeated daily, in addition to 
local use of cortisone and atropine. The symptoms 
began to clear within 24 hours, and in one week the 
patient was discharged from the hospital. Slight 
atrophy of the temporal third of the ims stroma 
cortisone was discontinued on 


occurred, Systemic 


March 7. Signs of iridocyclitis recurred intermit 


tently after this date. On April 11, 1953, a faint 
flare and a few keratic precipitates were noted, 
which subsided during the next four weeks of 


treatment with cortisone and atropine given locally 
It recurred, and on June 13 the ocular tension was 
40 mm. Hg (Schitz) 
systemic cortisone was reinstituted on June 30, The 


It remained elevated, and 
iridocyclitis became much severer, with many pig 
mented keratic precipitates. The inflammation grad 
ually subsided, until by Aug. 31, 1953, inflammatory 
signs had largely subsided and the o¢ ular tension 
was 17 mm. Hg (Schigtz). Treatment was then dis 


continued, The final visual acuity was 6/6 


Case 7.—V. P., 
admitted to the ophthalmology service of the Hos 


a 59-year-old white woman, was 


pital of the University of Pennsylvania on March 
15, 1953, because of right herpes zoster ophthalmicus 
of six days’ duration, accompanied by severe pain 
On the day of admission, the patient developed pain 
in her right eye with dimution of vision 
Findings on Admission 
Visual Acuity (uncorrected) : 6/100 
QO. 6/22 


Visual Acuity (corrected): O. D, 6/60 
O. S. 6/7.5 
Ocular Tension: O. D. 40 mm. Hg (Schigtz) 
O. S. 19 mm. Hg (Schigtz) 


External Examination: Many vesicles were pres 
division of the right fifth 


the 


ent over the ophthalmic 


nerve and on the tip of nose, with extensive 
edema of the right eyelids and chemosis of the con 
junctiva. The pupil of the right eye was irregularly 
dilated to 5 


accommodation. Corneal sensitivity of the right eye 


mm. and did not react to light or in 
was diminished 
Slit-Lamp 


superficial 


Corneal edema wit! 
folds in 


a moderately heavy aqueous flare 


Examination 


infiltrate, many Descemet's 


membrane, and 


and floaters were noted in the right eye. 


Gonioscopic Examination: Open angles were 
found in each eye 
Ophthalmoscopic Examination; Both dises and 


fundi were normal 


4) 


; 


Laboratory Studic Routine studies, including 


a chest x-ray, were normal 

Course,-On admission, local treatment with cor 
tisone, chlorotetracycline, and atropine was insti 
tuted, Intravenous corticotropin, 20 mg. daily, was 
given, together with Crysticillin (penicillin G pro 
came) in aqueous suspension, 400,000 units, and 
streptomycin, 0.5 gm., intramuscularly twice daily 
The pain subsided, and the intraocular pressure be 
came normal the day after admission 

Corticotropin therapy was discontinued on April 
2, and the patient was discharged on April 3, still 
using atropine and cortisone locally. The corneal 
infiltrate gradually cleared. On June 9, the eve be 
came white and quiet, and several areas of atrophy 
of the iris stroma were noted. The ocular tension 
was 20 mm. Hg (Schigtz) in each eye. Treatment 
was discontinued 

On June 30, 1953, there was a recurrence of the 
iridocyelitis. Local use of atropine and cortisone was 
remstituted. Ocular pressure (Schigtz) remained 
normal, The visual acuity of the right eye had re 
turned by this time to 6/94 corrected. An indolent, 
omewhat recurrent, iridocyclitis continued for 
nearly a year, The last signs of iridocyclitis were 
seen in April, 1954. Each recurrence has promptly 
disappeared with the administration of atropine and 
cortisone locally. On June 11, 1954, the eye was 
symptom-tree and the vision 6/9 corrected 

Case &.-C. B., a 48-year-old Negro man, was 
admitted to the ophthalmology service of the Hos 
pital of the University of Pennsylvania on May 11, 
1953, because of left herpes zoster ophthalmicus, of 
nine days’ duration, accompanied by severe pain 
Six days before admission blurring of vision had o« 
curred 

hindings on Admission 

Visual Acuity (corrected): O. D. 6/6 

S. 6/6 

Ocular Tension: 20 mm. Hg (Schigtz) bilater 
ally 

External Examination: Vesicles over the oph 
thalmie division of the left trigeminal nerve and tip 
of the nose were noted 

Slit-Lamp Examination: Subepithelial infiltrates 
were seen inferiorly in the left cornea. Many small 
keratic precipitates, an aqueous flare, and floaters 
were present 

Ophthalmoscopic Examination dises and 
fundi were normal 

Laboratory Studies: Routine studies, including a 
chest x-ray, were negative 


Course—On admission, local t 


eatment with 
atropine, cortisone, and penicillin and streptomycin 
solutions was started. Corticotropin, 20 mg., was 
administered intravenously and the injection re 
peated daily. The pain disappeared within 24 hours ; 
the iridocyclitis improved rapidly, and on May 15 
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system corticotropin was discontinued, The pa 
tient was dischraged to the Ophthalmology Clini 
on May 16, using cortisone and atropine locally. On 
June 12, it was noted that the cornea was entirely 
clear, but a faint flare persisted ; local therapy there 
lore was continued. By Aug. 27, 1953, the eye wa 


quiet and treatment was discontinued 


Caste 9—~E. B., a 70-year-old white woman, was 
admitted to the ophthalmology service of the Hos 
pital of the University of Pennsylvania on May 22, 
1953, because of left herpes zoster ophthalmicus ot 
six days’ duration 


lindings on Admission 


Visual Acuity (corrected) : O. D. 6/60 
O. S. 6/9 

Ocular Tension: 20 mm. Hg (Schigtz) in botl 
cves 

External Examination: Marked edema of the left 
lids was present. Hyperemia of the left frontal area 
over the bridge of the nose and vesicle formation 
over the ophthalmic branch of the fifth cranial nerve 
were noted. Circumcorneal injection and chemosis 
of the conjunctiva of the left eye were present. Th 
left pupil was miotic 

Slit-Lamp Examination: Small superficial infil 
trates of the left cornea within the limbus at 2 and 
9 o'clock, with many folds in Descemet’s membrane, 
were present 

Ophthalmoscopic Examination: Both dises and 
fundi were normal 

Laboratory Studies: Routine studies, including a 
chest x-ray, were normal 

Course.—On admission, atropine, chloramphenicol, 
and cortisone were given locally. Systemically, she 
was treated with intravenous corticotropin, 40 mg 
daily, and chlortetracycline, 250 mg. four times 
daily. The following day the pain subsided. On May 
25, the edema, hyperemia, and vesicles subsided, and 
the cornea had cleared. The patient was discharged 
on May 27, using local atropine and cortisone. The 
flare and floaters gradually disappeared by June 19, 
1953, at which time the eye was white and quiet 
The visual acuity was 6/94 with correction 

Case 10.—M. D., a 72-year-old Negro woman, 
Was first seen in the Ophthalmology Clinic of the 
Hospital of the University of Pennsylvania on Jan 
5, 1954, because of left trigeminal herpes zoster 
ophthalmicus and severe pain of five days’ duration 
On the day of admission photophobia developed 
and the left eye became red 


lindings on Admission 
Visual Acuity (uncorrected): O. D. 6/7.5 
O. S. 6/12 
Visual-Acuity (corrected): O. D. 6/6 
QO. S. 6/9 
Ocular Tension: O. D. 20mm. Hg (Schigtz) 
O.S. 40mm. He ( Schigtz) 


| 
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HERPES COSTER OPHTHALMICUS 


kxamination: The of the left eye 
Vesicles 
division of the left 


Externa 


were edematous were present over the 


pphthalmi trigeminal nerve 


There was a circumcorneal injection of the left eye, 


edema with 


ted The 


and gross corneal 
upper 


but reacted t 


infiltration of the 
limbus was left pupil was miotn 


light and in accommodation, Sensi 
tivity of the left 


cotton 


cornea was absent to a wisp of 


Slit-Lamp Examination: The left cornea was 


edematous, and subepithelial infiltrates were noted 


it the upper limbus. Flare and floaters were present 


Ophthalmoscopic Exmaination toth dises and 


fundi were normal 


Laboratory Studies: Routine studies, including 


i chest x-ray, were normal 


Course On local 


solution, 


lmission, treatment with 


at 
hydrocortisone, 2.5% 


and atropine was 
instituted, and cortisone 100° mg 


by mouth. The 


was given daily 


infiltrates in the cornea and the pam 


disappeared after two days of treatment. The intra 
however, continued to be clevated, 


ocular pressure, 


varying fron to 45 mm. He (Schigtz). The 


flare and floaters persisted. Visual acuity remained 
6/12, corrected, but repeated visual fields revealed 
a superior Bjerrum scotoma. Because of the ele 
vated intraocular pressure and the visual field defect 
the patient was started on treatment with acetazole 
April 22, 


This did not affect the elevated pressure 


amine (Diamox), 250 mg 
1954 
the dosage of 


twice daily, on 


acetazolemide was increased to 


mg. four times daily, without lowering the 


intra 


ocular pressure. Because of the persistent elevated 


intraocular with the 


visual field 
half of the 


pressure, together 
loss, cyclodiathermy of the lower 
was performed on May 12 
mediate control of the 
week 


wular 


globe 
This resulted in the im 


intraocular pressure. One 


following the operative procedure the intra 


pressure measured 17 mm. Hg (Schigtz) 


The cortisone therapy 
May 14,, 


hydrocortisone 


consequently was discon 


tinued on although local atropine and 
flare and float 
June 11, the left 


eye was white and quiet, and visual acuity was 6/12 


were 


ntinued. The 


ers have gradually diminished. By 


corrected, and ocular tension 20 mm 
Case 11.—F. W., a 


idmitted to the ophthalmok service, 


He (Schigtz) 


56-year-old white man, wa 
Hospital ot 
May 5, 1954 


ophthalmicus 


the University of 


Pennsylvania, on 


vecause of right herpes zoster with 


severe pain of six days’ duration. On the day of 
idmission the right eye became red and photophobic 
lindings on Admit 


Visual Acuity 


(corrected): O. DD. 6/6 
1) S. 6/6 


Ocular Tension: 20 mm. Hg (Schigtz) in each 


External Examination: Herpetic vesicles were 


present over the ophthalmic division of the right 


THERAPY) 


fifth nerve. Moderate 


and faint circumcorneal injection were 


edema of the right upper lid 
noted 

Sht-Lamp Examimation: The 
faint flare 
Ophthalmoscopr 


right cornea was 


normal, but noted 


Roth cises 


and floaters were 


examination and 


tundi were normal 


Laboratory Studies: Routine studies, including a 


chest x-ray, were normal 


(Acthatr 
intramuscularly, in ad 


Course On admission 


(sel), 40 me 


corticotropm 

Was Riven 

dition to atropine and hydrocortisone, 2.5% 
\tter 

pain subsided, although the aqueous flare and float 

ers persisted He May 10, on 


be followed as an outpatient 


solution, 
used locally two days of this treatment, the 
was discharged on 
the same medication, to 


On May 14 the 


was discontinued, On 


intramuscular use of corticotropin 
14 the cye 


quiet, and all medication was 


was entirely 


discontinued 


COMMENT 


The results obtained in the treatment of 
1] patients with herpes zoster ophthalmicus, 
all showing ocular involvement, have been 
described, All of the patients had shown the 
characteristic, rather severe pain of herpes 
zoster. All showed the classic signs of irido 
cyelitis, occurring alone or accompanied by 
keratitis. Some were complicated by second 
ary glaucoma. In all but one instance, relief 
of pain was dramatic, nearly always dis 
appearing, as observed by Gelfand,'” within 
24 to 36 hours. Inflammatory ocular signs 
showed rather rapid marked improvement, 
although in several instances a rather pro 
tracted mild, but recurrent, course ensued 
The symptoms of this protracted rather mild 
iritis or keratoiritis were usually readily con 
trolled by atropine and cortisone adminis 
tered locally. Mlevated ocular tension likewise 
usually subsided promptly. In one instance 
operative intervention was necessitated, In 
no Instance was loss en 


permanent visual 


countered 


Herpes zoster is an acute infectious disease 


of viral origin, which may run a course of 


from a few days to several months. It is 


characterized by severe neuralgic pains 
which in our small series of patients seem 


to be rather dramatically cort 
the 


usually 


relieved by 
one or corticotropin given early in 
course of the disease. The disease is 


henign unless ocular involvement occurs. The 
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commonest ocular manifestations consist of 
keratitis, iritis, corneal ulceration, secondary 
glaucoma, or optic neuritis. The two most 
serious complications which lead to visual 
loss are corneal opacity and secondary glau 
coma. 

Treatment in the past, always empiric in 
nature, has involved a multiplicity of ap 
proaches. Immune serum, suggested first by 
Friedenwald and developed much more ex 
tensively by Gundersen, seemed to offer a 
real therapeutic advance. In our own experi 
The 


difficulties of obtaining an adequate supply of 


ence visual loss was greatly reduced 


immune insurmountable, 
Anti 


hiotic therapy is considered to be of no value 


serum, while not 


lead to considerable objection to its use 


\n increasing number of reports suggest 
that hormonal therapy, consisting of corti 
sone or corticotropin, is of great value. Anti 
hiotics, given simultaneously, diminish or 
prevent secondary infection, These hormones 
probably in some way block the response of 
tissues to the viral agent. In this way they 
suppress the ocular reaction and prevent 
serious complications ordinarily encountered 


with this condition. It is very unlikely that 


cortisone or corticotropin has any specific 


action against the virus of herpes zoster. 


SUMMARY 


Cortisone and corticotropin seem to have 


exerted a favorable influence on herpes zoster 
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ophthalmicus in the 11 patients reported in 
this paper. 

Relief of pain usually occurred in one to 
two days 

Therapy with these hormones suppressed 
signs of ocular inflammation, such as iritis 
and keratitis, but was not curative, as shown 
by the frequent recurrence of symptoms 
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LIPOCHONDRODYSTROPHY (GARGOYLISM) 


Pathologic Findings in Five Eyes of Three Patients 


FRANK W. NEWELL, M.D 
CHICAGO 
AND 


AUNE KOISTINEN, MD 
HELSINKI, FINLAND 


| ICHONDRODYSTROPHY is a familial metabolic disorder im which a 
macromolecular substance is stored in many tissues and in which the maturation 
of cartilage is defective. There may be corneal clouding, mental deficiency, partial 
deafness, reduced vision, hepatosplenomegaly, and cardiac hypertrophy. Involvement 
of the bone causes dwarfing, kyphosis, and arthrogryposis. The skull is usually 
enlarged and the nasal bridge depressed. There may be hypertelorism, prominent 
supraorbital ridges, and prognathism. The skin is coarse, the lips thick, the ears 
enlarged, and the tongue enlarged and protruding. The hair is coarse and often 
gray in color. 

Dr. John Thompson, of the Royal Infirmary, l-dinburgh, recognized the condi 
tion in 1900 and called it “Johnny McL.’s disease.” In 1908 and 1913, he found the 
same abnormality in siblings of this patient, and in 1924, he reported the cases to 
the Edinburgh Pediatric Club.) Putnam and Pelkan * credit Berkhan * with record 
ing the first case in 1908. Hunter,’ in 1916, described the condition under the title 
‘A Rare Disease in Two Brothers”; neither patient showed corneal involvement 

Hurler,® in 1919, described a 4-year-old boy demonstrating all features of the 
condition, and Pfaundler,® the following year, reported an infant presenting a simular 
clinical picture. Ellis, Sheldon, and Capon,’ in 1936, proposed the term gargoylism 
because of the large head and grotesque appearance of the face so often present 
Despite the semantic inaccuracy of the term, the name gargoylism is now almost 
universally used. Washington * introduced the term lipochondrodystrophy, which 
has been used to classify the disease in the Ouarterly Cumulative Index Medicus 
since 194] 

\ number of other terms have been proposed for the condition: chondro-osteo 
dystrophy (Cockayne ® and Ashby and associates '") ; polydystrophie (Bindsched 
ler **); lipochondrodysplasia (Cordes and Hogan'*); dysostosis enchondralis 
(Menger '*); dysostotische Idiote-Garqoylisme (Wassler ; osteo-chondrodystro 
phie (Nissler '*) ; osteo-arthropathie (Schmidt '?; Stens), and dysostosis multi 
plex (Binswanger and Ullrich '*) 

The condition, while uncommon, is not rare. Reilly and Lindsay * have reported 
16 cases. Jervis,*! in 1950, reviewed 138 examples recorded in the world literature 


and added 10. Caffey ** stated that in his experience with roentgenograms the 


condition was third in frequency of all generalized intrinsic skeletal dystrophies 


From the University of Chicago Foundation for Ophthalmic Research 

Institute of International Education exchange graduate student in ophthalmology (D1 
Koistinen ) 

Read before the Section on Ophthalmology at the 103rd Annual Meeting of the 
Medical Association, San Francisco, June 24, 1954 


American 
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During a period of 15 years he observed 10 cases of gargoylism, 43 of classi 
ichondroplasia, 15 ol osteogenesis mpertecta, and 9 of hereditary multiple carti 
laginous exostoses 

The disease is widely distributed and has been reported in the Chinese ( lengel **) 


Lahey and associates *°). Cases have 


and in the Negro (Hubeny and Delano 
also been reported from Australia (Sear and Maddox *) and South Africa (Jack 
on *?; MeDonald and Opie **) 

lhe condition is often familial. In Jervis’ survey of &5 families, 26 had two 
or more members affected, and 527 showed a familial incidence. It was concluded 
that gargoylism was determined by a monomeric autosomal recessive gene, thus 
confirming the findings of Halperin and Curtis (1942) 

Nja ® described five cases without corneal opacities in a Norwegian family. He 
postulated that there was a special sex-linked recessive form im which the corneas 
were clear. Millman and Whittick *' supported this view and reported four, and 
possibly five, cases of gargoylism without corneal involvement in which the males 
appeared to inherit the condition as a sex-linked recessive character. 

Usually no signs are evident at birth, although Ashby, Stewart, and Watkin '' 
deseribed a patient having a deformed skull and a repulsive appearance at birth. The 
second and third patients reported here were recognized at birth by the father to 
hear a strong resemblance to a child who had died earlier, presumably with the 
disease. The external manifestations usually appear in early childhood and are 
preceded by normal development. Corneal clouding has been seen at birth, but 
usually does not develop until after the sixth month 

The children are usually dull and apathetic and appear younger than their age, 
They are late in walking, and slow both physically and mentally, and bilateral 
pyramidal signs with weakness and ataxia may come on at any stage. ‘They are 
short in stature, and some are pronounced dwarfs. The head is large and misshapen, 
and the frontal and temporal ridges are prominent. The ears are large and set low 
on the skull. The bridge of the nose is wide and depressed, and breathing is noisy 
and often labored. The mouth is large; the lips are thick, and the teeth are widely 
spaced. The tongue is large and protuberant, as though too big for the mouth, and 
has transverse furrows. The mandible is massive 

The neck is short and broad, and the enlarged head appears to rest directly 
upon the thorax. The chest is wide and the spine distorted by a dorsolumbar kypho 
sis. The abdomen is protuberant, and umbilical and inguinal hernias are common 
Che liver and spleen are enlarged but do not account for the protuberant abdomen 

The flexion deformity of the extremities occurs in a high percentage of patients 
This 1s characterized by pronounced limitation of extension, but no interference 
with flexion of the involved joints, and is most frequent in the fingers, causing a 
“claw hand.” The flexion deformity may cause a crouching posture 

Hirsutism occurs in a large number of patients, and a nonspecific dermatitis has 
heen deseribed 

Roentgenographic examination demonstrates involvement of the entire skeleton 
enlargement of the head is associated with an elongated and shallow sella turcica 
the seapulas and clavicles are widened, and the ribs are narrow at their vertebral 
insertions and broad in the blade 

The thoracic bodies of the vertebral column are distorted with kyphosis. There 
Is a gross discrepancy in development between the pelvis, which is infantile, and 
the femurs, which are massive 
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LIPOCHONDRODYSTROPHY—EVE PATHOLOG) 


REPORT OF CASES 


W. B., a 6-year-old white boy, was first seen at the University of Chicago Clinics 


on Jan. 5, 1940, because of retarded development. He was the eighth of nine children, the third 


ind fourth of whom were girls, and, according to the mother, these girls had exactly the same 


appearance as the patient. The third child appeared abnormal about the fourth month ind died 


at 7 year 1 age, of pneumonia Phe fourth child died at 4 years of age, with pertussis The 
mother stat that her great-great-grandiather was a dwarf, 46 in. (117 en tall, and wa 
intelligent, healthy, and normal in every way. His wife was 6 ft (183 em.) tall. Until the pres 


ent children had been born, there were no de velopmental abnormalities in the family 


"he patient was born at term after 12 hours of labor. He we ighed 10 Ib. (4,536 gm). When 
© was only a few days old, the mother believed that the child looked like her two daughters who 
had died. His development was slow, and he did not walk until he was 3 years old. When he was 


4 montl ld, there was redness of both eve | 


atid 


a nasal discharge, and by 6 months of age the 


corneas were cloudy. His head had always seemed large. and as he grew older, the bridge of his 


nose became more depressed and the base broader. His toneuc enlarged, and he was unable to 


make distinct und His growth was retarded; his bones were deformed with short and broad 


fingers and toes, and he had an unsteady gait. The abdomen was protuberant, and an umbilical 


ol 


ine 


When he was 6 years old, the head circumference Wa fem. There was marked protrusion 


of the trontal bossac The nose was obstructed by a thick, purulent discharge, and he breathed 


through his mouth. His lips were thick: the teeth were badly formed, and many dental caries 


vere present The tongue was thick and coated and projected through his teeth 


His neck was very short, and his head appeared to rest upon his shoulders. The heart was 


moderately enlarged, and there was a soft apical systolic murmur. The abdomen was 67 em. in 


circumference, A marked kyphosis of the lower thoracic and the lumbar spine was present. His 


height was 81 cm., crown-navel measurement 72 «m., and navel-heel measurement 39 cm The 


digits were short and stubby. but the joints were not notably involved 


The orbits measured 28 mm. vertically and 34 mm horizontally. The right upper lid was 
slightly edematous, and there was moderate myection of the conjunctiva, with a purulent secre 


tion 


in the canthi, This conjunctivitis responded quickly to treatment and was not significant 
rhe interpupillary diameter was 


52 mm. The Hertel exophthalmometer measurements were 


16 mm. bilaterally. Each cornea measured 12 mm vertically and horizontally. Tension with the 


Souter tonometer was 42 mm. Hg in the right eye and 22 mm Hg in the left eye Treatment 


vith local instillation of pilocarpine did not affect the tension or the appearance of the cornea 


Both corneas were hazy, and the infiltration seemed to be largely limited to the central stroma 


Phe child was not examined under the slit lamp. The anterior chamber was deep in each eye 


and the irises were brown. The pupils were 5 mm. in diameter and reacted poorly to light and in 


convergence, It was not possible to see details of the fundi through the clouded corneas 


rhe patient went home unchanged and was readmitted Feb. 3, 1942, with fever, dyspnea, and 


swelling of the ankles, feet, and abdomen He died the following day, of bronchopneumonia, at 
the age of & year 
Phe hemogram revealed hemoglobin 15 gm per 100 cc, erythrocytes 5,750,000: differential 
count was 56% polymorphonuclear leucocytes and 44% lymphocytes, Blood chemical studies 


revealed serum cholesterol 130 mg., serum caleium 13.8 mg. serum phosphorus 12.4 mg., and 


honprotein nitrogen 26.7 mg., per 100 ce. The intravenous glucose tolerance test was normal 


Roentgenograms indicated infantile deve lopment of the pelvis, which showed no fusion of the 


‘ ischium and pubis. The acetabulum components were separated from each other by cartilage 


The femor il shafts had the te xture and cortex of adult bone I he metacarpals and phalanges 


vere broad and short. The radius and ulna were short ind broad and their distal ends flared 


rhe heart was slightly enlarged. The anteroposterior diameter of the skull was lengthened and 


he sella turcica grotesquely elongated 


Ihe autopsy was performed by Dr. A. ¢ Hopps. The pathologic findings will be reported 
elsewhere; thus, only the major abnormalities will be presented here 


librocaseous tuberculosis was present in the right lower lobe , and bronchopneumonia was pres 


ent. The heart, liver, and spleen were markedly enlarged. Histologically many muscle fibers of the 


heart showed waxy degeneration and actual fibrous tissue replacement of muscle in 


ome area 


Staining with Sudan III indicated a diffuse fatty degeneration, but many intr wellular vacuole 
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~ 
hig (Case 2) Vacuolation of the 
neal epithelium with separation of the 


as been almost entirely 
(;-tuchsin: reduced 2 


cells immediately beneath the cor 
corneal lamellae. Bowman's membrane 
replaced with swollen cells Aniline blue 


orange 
Irom mag 


Fig. 6 (Case 1).—Markedly swollen corneal endothelium with normal 
Descemet’s layer and abnormal stroma Aniline blue-orange G-fuchsin 
reduced 2/5 from mag. 1,035 
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did not stain. Practically every liver cell was vacuolated. The majority of cells were filled with 
smaller vacuoles, averaging 5 to 7 micra in diameter, and six to eight such vacuoles were seen 
in one cell in the plainest section. The spleen showed passive congestion. A symmetrical internal 
hydrocephalus was present, together with convolutional atrophy of both cerebral hemispheres and 
cerebellar atrophy 

Case 2 The patient, D. C., was first seen on March 11, 1943, when he was 3 vears old. He 
vas the third of four children, the second, third, and fourth of whom were abnormal. The fourth 
sibling is the third case of this report. The father’s parents were second cousins 

Phe patient’s brother, the second sibling, died suddenly when 17 months old, apparently wath 
internal hydrocephalus He had never sat alone and was generally retarded His head was 
enlarged, but the eyes were normal. The liver was palpable but did not appear to be enlarged 
\ right inguinal hernia was present, and there was flaccidity of all muscles. Autopsy was linuted 
to his head, which showed an internal and external hydrocephalus. Many cells had a balloon 
like appearance, which could not be definitely distinguished from that due to postmortem changes 

The present patient had an uneventful delivery and a birth weight of & Ib. & oz. (3,856 gm.) 
His father felt that the child looked “unfinished” at birth, as had the earlier sibling, and 
uggested to his physician the possibility of a similar defect. Umbilical and inguinal hermias were 
present and were repaired when the child was 2 years old 

Physical examination on admission indicated a massive head with a combination of cretinoid 
anid 


the posture was stooped. Mental development was definitely retarded. Psychometric examination 
| 


adenoid characteristu The child stood only by means of the bed railing, and at such times 


ndicated an | (). ot 26 Phe head was large and rested on a short, thick neck The abdomen wa 


istended. The arms and legs were short and the hands and feet spade-lhke. The teeth were 


mall, short, fully developed, and badly cariou 


Phe external ocular adnexa were normal, The pupils were equal and reacted promptly t 


light and in accommodation, The irises appeared muddy and were of a dull-brown color. A red 
reflex was present, but details of the fundi could not be seen The corneas were of normal size 


Phe child readily followed a flashlight and apparently had no reduction in’ vision, Wath a. shit 


lamp, the corneas presented a diffuse steamy appearance, There were seattered dise-lke opacity 


throughout the stroma, especially centrally. The thepithelial area ere normal 
Spinal fluid examination was entirely normal, Blood cholesterol was 250 mg., serum calcium 
99° me ind phosphoru 3.27 my., per LOO and phosphatase was %.6 units per 100 hie 


vlucose tolerance test was normal Roentgen struche indicated the characteristic detect ol 
gargoylism. Hydrocephalus with diastasis of the sutures, erosion of the outer table of the skull 
in the occipital region, and retardation of epiphyseal development was evident. The child died 
at a state hospital when 7 years old 

\bnormal pathologic findings included excessive thickness of the coronary vessels and 
irregular plaques in the cardiac muscle. The liver was enlarged, and there were numerous sub 
capsular striae present. The spleen was enlarged and its capsule focally searred, The lepto 
meninges were visibly thickened everywhere and the pia-arachnoid pronounced over the interior 
surface of the cerebellar he misphere Ihe pla was not adherent to the cortex, There was atrophy 
of the cerebral hemispheres and a compensatory hydrocephalus 

Miers scope tudies showed no appreciable abnormalities with stan for tat. Characteristn 
changes were present in the heart. The thoracic and abdominal aorta showed intimal vacuole 
with eosinophilic fibers and vacuolated areas in the media. Foamy material was present im the 
spleen, lungs, and lives 

Case 3.—The patient, T. C., was the younger brother of the second patient reported, THe 
was first seen on May 14, 1946, when 20 months old, because of impaired physical and mental 
development, abnormal enlargement of the head, kyphosis, and inguinal and umbilical hernias. He 
was unable to stand. His head was long and square and was flattened anteriorly, His nose wa 
short and stubby, and his mouth was open constantly. The abdomen was large and protruding 
and umbilical and bilateral inguinal hernias were present. A funnel deformity of the chest 
and kyphosis were present 

On admission, 34 acetone was present in the urine, but subsequent urinalyses were negative 
Spinal fluid studies indicated no abnormality. Roentgen examination of the skull revealed 
diastasis of the coronal sutures and erosion of the outer tables in the occipital region. The imtelh 
gence quotient was 35 
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Fig. 7 (Case 1) Swelling of the ciliary body epithelium with peripheral 
displacement of the nuclei Aniline blue-orange G-fuc hsin; reduced 2/5 from 
mag. 540 


Fig. 8 (Case 1) 
nucleus of many cells 
larger and the 
im this layer. Nissl stain 


Swollen cells of inner nuclear layer of retina. The 
is displaced peripherally, and the cells are slightly 
cytoplasm lighter than the ganglion-like 


cells normally found 
; reduced % from mag. « 420 
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Fig. 9 (Case 1) Higher-power view of swollen cells in inner nuc lear 
laver. Nissl stain; reduced 4% from mag. 1,500 


ae 


10 (Case 1) wollen and vacuolated cells of the liver. Hematoxy 
stain: reduced '4 from mag 5 
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The hemogram indicated hemoglobin 12 gm per 100 cx erythrocytes 3,350,000, and leuc: 
cytes 11,500, with a differential count of 5 3% lymphocytes, 44% polymorphonuclear leucocytes, 
3% monocytes, and 1% eosinophiles. The serum cholesterol was 272 mg., serum calcium 11.8 mg., 
and serum phosphorus 3.33 my per 100 ce. The glucose tolerance was negative. The sternal bone 
marrow was normal 

The ocular adnexa were normal. At the time of the initial examination the corneas appeared 
clear and the eyes normal. With the slit lamp, however, the characteristic dise-like opacities could 


be seen in the stroma. The fundi were not described 


The patient died of bronchopneumonia when 30 months old. The autopsy was performed by 
Dr Eleanor Humphrey. The skull wa large, with bulging frontal bossae. The teeth were few 
small, and irregularly spaced. The dura wa hound to deeper structures. A huge cysti tumor 
formed by encapsulation of a subdural he matoma which had displaced and compressed the 
cerebral hemi phere, was present The pla-arachnoid was enormously thickened and adherent in 
plac ‘ to the cere bral he muisphre res. The le ptomenimegeal abr ormalities in this patient were re pe rted 


by Magee! in 1950. In the frontal and temporal cortices, the most significant 


Fig. 11 (Case 3).—Swollen ganglion cells in anterior horn, Hematoxylin 
cosin stain; reduced 4 from mag. « 480 


tumetaction and ballooning of the cytoplasm of the ganglion cells, with displacement of the 
nuclei and the small amount of remaining mucoid substance to the periphery of the cell body 
Frozen sections from the cortex stained with Sudan ILI, scarlet red, Nile blue and osmic acid 
revealed no intercellular or extracellular staining of lipid except for a small amount of moderatels 
thickened adventitial tissue in some ot the blood vessels. Staining of frozen liver sections showed 
the Kupffer cells to contain some relatively insoluble carbohydrate material. Special tissue 
preparations by Dr. Gersh suggested the presence of some peculiar lipid. Dr. Humphreys stated 
that the bluish stain of many pale cells suggested a mucoid substance, but this was not stained 
by the Hotchkiss method except in the Kupffer cells 


OCULAR ABNORMALITIES 


Clouding of the cornea is the commonest ocular abnormality in lipochondrodys- 


trophy. This sign was first reported by Hurler ® and is found in three of every four 


cases. It is sufficiently distinctive to be almost pathognomonic of the disease. 
Berliner ** reported the slit lamp appearance of the cornea as follows: 
A characteristic milky haze [is seen] with diffuse illumination 
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In the youngest child the earliest signs were seen occupying the central areas of 
both corneas. The peripheral portions were only slightly infiltrated In optical section 
just below the corneal epithelium, a tew fine changes were observed. The infiltration began im 
the anterior middle layers and increased in density to the posterior corneal surface. The infiltra 
tion was seen as a collection of small punctate dots, varying in size. The deeper deposits had a 


yellowish hue 


Sheldon * deseribed an “epithelial dystrophy” with diffuse corneal staining with 
fluorescein. The corneas are frequently larger than normal, and this, combined with 
the milky appearance, may give rise to an erroneous diagnosis of hydrophthalmos 

The eyes are widely spaced, and the orbits are shallow. Hypertelorism may be 
present. The eyelids are putty and the eyelashes coarse. Vision is often reduced 
out of proportion to the corneal opacity, suggesting that some of the defect may be 
cortical or retinal 

Hatt “* reported a case associated with congenital cataract ; and Paufique, Vialtel, 
and I-tienne deseribed retinal detachment. MacGillivray reported the occurrence 
of strabismus, ptosis, nystagmus, and anisocoria, with a poor response to mydriaties 
Monbrun and his associates deseribed a patient with buphthalmes 

Veasey “ described in detail the ocular findings in 40 cases. In 24 patients there 
were abnormalities of the eves other than infiltration of the cornea. In two cases 
increased intraocular pressure was found, and in these cases surgery did not affect 
the tension. Helmholz and Harrington “ noted anisocoria in one case and narrowing 


of the palpebral fissure in another, a finding also reported by Putnam and Pelkan 


engel © reported a Chinese boy with a hyperopia of 4-37.00 1D. Stoeckel’s * second 


case showed a coloboma of the iris. One patient of Reilly and Lindsay ® had a 
pupillary membrane 

(eceasional variations in the optic nerve have been recorded. Walsh" cites two 
cases, one with optic atrophy and the other with increased redness of the optic dises 
In a case observed by him, both maculas were definitely edematous and the foveal 
reflex was absent. Hogan and Cordes’ * first case showed papilledema, but a hydro 
cephalus was present. Since hydrocephalus commonly develops, it seems likely that 
either papilledema or optic atrophy might be a fairly constant feature of the disease 

We have found 12 pathologic descriptions of the eye in the world literature 
although it is quite likely that several have been overlooked. Hogan and Cordes * 
have described two corneas and an additional entire eye: single eyes have been 


described by Kressler and Aegerter Berliner Rochat Zeeman": Strauss 


Lindsay, Reilly, Gotham, and Skahen *?; Wexler *, and Henderson and associates.” 
Reports by Frangois and Rabaey and Wagner" deal with the cornea only 
Unfortunately, there is no report of histopathologic study of an eye in which the 
cornea was not cloudy 

The corneal epithelium was deseribed as intact by Berliner,’ Rochat,** Hogan 
and Cordes,** and Wexler. In the cytoplasm of the basal cells, Zeeman ** found 
fine granules which stained pale violet with hematoxylin and eosin. Francois and 
Rabaey noted that the basal cells of the epithelium were displaced as though 
they lacked support. Many of these cells were vacuolated 

In areas of cellular enlargement, Bowman's membrane was partially fragmented, 
but of normal appearance in those areas not adjacent to abnormal cells. The defects 
in the membrane were replaced by large vacuolated cells which had a granular cyto 
plasm. Hogan and Cordes ** believed these granules to be partially removed in sec 
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tions treated with the usual embedding techniques but retained in frozen sections. 


The nucleus was small. stained well ( Rochat **). was poor in chromatin content 


(Strauss *’), and somewhat eccentric. 
The intracellular granules. according to Rochat,”4 


were glistening and more 
refractile to light than the surrounding cells 


Some were well outlined, and others 
coalesced like snowflakes 


The interlamellar spaces of the stroma were enlarged. Berliner observed that 
the spaces were filled with a granular substance 


which stained pale violet with hema- 
toxylin and eosin. Rochat 4 


‘ described fine granules in the « ytoplasm of the corneal 


corpuscles, resembling those found in the vac uolated cells which replace Bowman’s 


membrane. However, these granules resembled those due to postmortem changes 


Zeeman,” Hogan and ¢ ordes,** and Francois and Rabaey 


considered these gran 
ules to be intracellular 


No changes have been described in Descemet’s 
described changes in the endothelium, with enl: 
and vacuolated « ytoplasm 


membrane Lindsay *? has 


irged endothelial cells having a clear 


In addition to corneal « hanges, Lindsay and associates.47 We xler,** and Hender 
son and associates * have dese ribed scleral involvement. In | indsay’s case the sclera 
was thickened, and the conne« tive tissue fil 


eTs were loosely arranged and appeared 
edematous and less fibrillary than 


normal. There were fusiform clear spaces, con 
taining a displaced, compressed fibroplastic nucleus 


\ few faintly eosinophilic 
granules were noted in some cells Wexler * 


described infiltration by numerous 
small, round, deeply staining, coarsely granular cells in the 


mainly in the spaces between the lamellae 


m4 lera ‘| hese bordere d 
Che interlamellar spaces were larger 


than normal and contained a granular substance. Henderson and associates * also 


described the sclera as be ing infiltrated by small cells 


Lindsay and his colleagues * reported enlarged cells with a clear evto asm and 
] | 


displaced muclei in the epithelial cells of the ciliary body, on the 


posterior surface 
of the iris, and in the inner nuc lear layer of the retina 


The connective tissue of the 


iris, cihary body, and choroid was loosely arranged and edematous and contained 


numerous macrophages with granular or vesicular ¢ vtoplasm. Hlogan and Cordes * 
found phagocytes in the anterior trabecular meshwork, on the 


anterior surtace of 
the iris, and in the stroma of the iris in their third case 
The arachnoid surrounding the optic nerve in Wexler’s 


Cust showed a marked 
thickening and infiltration with i large 


number of small foam cells 


OCULAR PATILOLOGY 


Phe right eye of the first patient and both eves 


removed at autopsy and fixed in Tleld’s solution 
and serially sectioned, and 


of the other two patients were 


They were mounted in celloidin 
every 10th section was stained with hematoxylin and 
eosin, Other sections were prepared with Schiff periodic acid stain 


for polysac 
charides, and with aniline blue-orange G-fuchsin, Sudan IV, 


test's carmine stain. 
cresyl violet-thionin, and toluidine blue 
\s has been noted previously, the most marked changes were observed in the 


cornea, Bowman's membrane in many areas was split or displaced by large vacuo 


lated cells [hese cells were five or six layers thick in some areas but entirely absent 


in Others. They were most marked near the corneoscleral limbus. Bowman’s mem- 


brane did not appear destroyed by the cells, nor was it mussing entirely; rather, it 


was divided into thin lamellae, which were so arranged that the basal layer of the 


epithelium never rested directly upon the vacuolated cells. These cells caused con- 
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siderable irregularity in height of the immediately adjacent basal cells. The total 
thickness of the epithelial laver was not affected. Many of the vacuolated cells 
appeared empty and without nuclei. When stained with aniline blue and fuchsin, 
others showed displaced nuclei in lightly pink-staining cytoplasm 

It should be noted that, although these vacuoles are most prominent near the 
limbus, the opacity seen clinically is most marked centrally. From = the clinical 
description of these patients and from the cases in the literature, it seems probable 
that these vacuolated cells do not contribute materially to the corneal opacity, Addi 
tionally these cells appear to be an exception to the customary pathologac change 
elsewhere in the eve in not being clearly a storage phenomenon in cells normally 
present 

The corneal lamellae were diffusely but regularly separated, and most intet 
lamellar spaces were optically empty. In some sections stained with aniline blue 
orange G fuchsin, a slightly pinkish material was deposited Phe corneal COTPUs¢ les 
were diffusely swollen and filled with a reddish-staining material, which in many 
cases obscured the nuclet. (ther cells had nuclei which were displaced periphe rally 
hy the « ytoplasm 

Che corneal endothelium of the first patient was vacuolated, with many cells 
optically empty \ tew cells contained pinkish staining eytopla The changes 
were most marked in the central cornea, and the peripheral endothelium was normal 
change, which has been described only by Lindsay,"’ may well be a postmortem 
artifact. Hlowever, the vacuolation was observed in only this eye, and the change 
are far more marked than usually occurs post mortem. Additionally, the patient 
died in the hospital, and autopsy followed death far more quickly than with the 
second and third patients. The corneas were of normal thiekne 

The sclera was definitely less compact than usual and separated into many 
lamellae, some of which were filled with reddish-staining material, with the aniline 
blue-orange (3-fuchsin stain. A few of the cells, initially described by Wexler,” 
were noted as small, compact, and deeply staining, with poorly defined nuclei 

The cihary epithelium was hyperplastic in all eves, « pecially that of the first 
patient. Again, however, it could not be definitely determined whether this was a 
postmortem change. .\ few of these cells were vacuolated, but most contained a 
homogeneous pinkish cytoplasm 

Particular attention was directed to the retina because of the reyularity with 
which ganghon cells are involved in the brain. Retinal ganglion cells were dilated, 
and many appeared to have contained material which had been removed with fixation 
Cells of the inner nuclear layer were abnormally enlarged, with eccentric and periph 
eral displacement of the nuclei. Generally these cells appeared to be larger than 
ganglion cells and were frequently vacuolated, with a clear space surrounding the 
displaced nucleu Such cells were most frequently found in Case 1. The other 
layers of the retina were not abnormal 

(ther portions of the eye were normal. In the right eye of the second patient 
a large cyst was pre sent between the pigmented and the nonpigmented epithelium 
of the ciliary body 

The pia-arachnoid of the optic nerve was diffusely thickened and infiltrated 
with reddish-staining material, without, however, any of the minute cells present in 
the sclera being noted in this area. The changes in all structures were best demon 
strated with aniline blue-orange fuchsin. The infiltrating substanee did not stain 
with Best’s carmine or with Hotchkiss’ polysaccharide stain. The material was not 


lipid, at least as far as staining with Sudan IV was concerned 
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STORAGE DEFECT 


The nature of the abnormal material stored in the cell and the cellular changes 
in gargoylism have attracted considerable attention. ‘Tuthill,"* in 1934, studied the 


brain of one of Hurler’s ° patients and classified the defect as one of juvenile amau- 
rotic idiocy 


Ellis, Sheldon, and Capon’ subsequently speculated that gargoylism might 
belong to the group of established lipid storage diseases of cerebromacular degenera- 
tion of Niemann-Vick, Gaucher, Tay-Sachs, and Hand-Christian-Schuller. 

Ashby, Stewart, and Watkin '’ analyzed the total lipids of the brain in their 
first case and concluded that the extracellular lipid in the perivascular region was 
composed largely of cerebrosides. Green“ believed this to be the result of cerebral 
degenerative disease rather than related to the original substance infiltrating the 
neurons. Kressler and Aegerter ** described a complete autopsy in which the gen 
eralized cellular storage was first appreciated. They suggested that the intracellular 
materials was a complex lipid of unknown composition, 

De Lange and co-workers,’* in 1944, suggested that the material might be a 
glycogen substance. In 1948, Strauss * found little in her material that was of 
lipid nature and pointed out that a nonlipid material of high molecular weight, such 
as glycogen, might be the stored substance 

Lindsay, Reilly, Gotham, and Skahen *' pointed out that the lipid substance 
which stains could not account for the tremendous increase in volume of the cyto 
plasm and considered it unlikely that the substance was a lipid. Since the substance 
could not be stained with a variety of protein stains, it was not purely protein in 
nature, They found violet granules in the corneal lamellae stained with cresyl violet 
which suggested a mucoprotein that they also found in the liver. In specimens of 
liver and cartilage fixed in dioxane, trinitrophenol, formaldehyde, and acetic acid, 
abundant intracellular glycogen was demonstrated by the Feulgen-Bauer method 
Incubation of hepatic sections with saliva, using similarly fixed hepatic tissue from 
a case of true glycogenosis (von Gierke’s disease ) resulted in the loss of the granular 
material, indicating that the stored material was a polysaccharide, presumably 
glycogen, rather than a less complex carbohydrate. 


Henderson, MacGregor, Thannhauser, and Holden * believed that it has not 
been proved that the amounts of glycogen found by Lindsay and his group * were 
other than a normal quantity. In their third case, no evidence of abnormal lipid or 
glycogen content was demonstrated by the standard staining methods or by quanti- 
tative chemical analysis. 

Brante °® found nerve cells to be filled with gangliosides, which appeared to be 
the chief, if not the only, deposition. This substance contains one cerebroside part 
and one polysaccharide part and is the abnormal compound stored in cerebromacular 
degeneration. A nonlipid inclusion was present in almost all of the tissues except 
the nerve cells. This compound was water-soluble, formed red metachromatic 


precipitates with thionine, and had a composition similar to mucopolysaccharides. 

In sections fixed in basic lead acetate, which preserves mucopolysaccharides, 
the cells were filled with metachromatic granules. In sections fixed by other sub- 
stances, only the vacuoles were present, the abnormal compound having been 
removed in fixation 

Brante ** suggested that the basic metabolic defect may be a congenital enzyme 
disturbance involving mucopolysaccharide, leading to an abnormal storage and 
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underdevelopment of sensitive tissues. He further suggested that the ganglioside 
deposition may be a consequence of the mucopolysaccharide surplus, the ganglioside 
heing partially derived from the mucopolysaccharide. 

Almost all of the tissues of the body have swelling of the cell. The cytoplasm 
may be clear, vacuolated, or granular. Epithelial elements, particularly of the liver, 
are extensively involved. The epidermis, the glands of the skin, and the anterior 
lobe of the pituitary gland are similarly involved. Reticuloendothelial cells, par- 
ticularly in the spleen and lymph nodes, show the same clear swelling of the cyto 
plasm. 

Mesodermal connective tissues were extensively studied by Lindsay and asso 
ciates,*’ who demonstrated characteristic vacuolation and enlargement of chondro 
cytes, osteocytes, and fibrocytes. These authors believed that this widespread change 
in connective tissue was probably responsible for the malformations of the skeleton 
and soft tissues and the diminished growth. In the cardiac valves, the coronary 
arteries, and the vascular endocardium, the storage abnormality was associated 
with increased amounts of altered collagenous intercellular substance 

There havesbeen few histochemical studies of the eye. Berliner “* used formalde 
hyde as a fixative and stained pyroxylin sections for neutral fat. The granules of 
the lamellar spaces did not stain, and it was concluded that the substance was prob 
ably a lipid. No specific studies for lipids were reported, however 

Wexler * fixed the tissues in Bonin’s solution, and sections were embedded in 
paraffin. These were stained with Mallory’s aniline blue-orange G stain and with 
the Schitf-periodic acid stain but were not stained for fat. He found only a sugges 
tion of interlamellar substance in hematoxylin-eosin-stained sections. llowever, in 
sections stained with Mallory’s method, the material was abundant and appeared 
as red or orange-red streaks. He concluded that the deposited substance was a 
collagen or one of its derivatives. 

Francois and Rabaey *’ have reported most recently on the histochemistry of 
the eye in gargoylism. A piece of the cornea was excised, as in keratoplasty, and 
one portion was fixed in 10% formalin and another in Fleming's solution, Frozen 
sections were made of the formalin-fixed portion, and the remainder was embedded 
in paraffin. In some sections the interlamellar granules showed metachromatic 
staining, but with toluidine blue the cytoplasm had a clear blue color without 
metachromasia. The osmic acid did not reveal any black or gray granules. All the 
reactions for lipid were negative. No staining was observed with scarlet red, Sudan 
III], Sudan B black, Nile blue stain, Schultze’s test for cholesterol, and mucicarmine 
There was no basophilic staining for granular substance with methyl blue at pH 
4.7, indicating the absence of acid groups, such as the nucleic acids, which are dis 
sociated at this pH. The corneal lamellae had a metachromatic reaction for 
methylene blue and toluidine blue stains. They concluded that the mucoid of the 


cornea does not participate in the development of the opacity 


COMMENT 


A review of the literature indicates that many children with gargoylism have 
ocular defects other than corneal infiltration. Some of the defects arise from obvious 


brain disease, with optic and retinal atrophy causing decreased vision, nystagmus, 


strabismus, and the like. In many children, however, the decrease in vision appears 


to be disproportionate to the amount of corneal opacity present, and damage to the 
retina or to higher visual centers offers a reasonable explanation. The occasional 
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occurrence of buphthalmos, large corneas, and other defects suggests that these 
children are prone to ocular complications other than those arising purely from 
the storage of an abnormal substance 

serliner, in his discussion on Wexler, ** mentioned that he had never clinically 
observed the subepithelial changes which form such a dramatic histologic picture. 
Phis observation is borne out in the examination of these eyes, in which the sub- 
epithelial changes are most marked at the periphery of the cornea, with the central 
portion relatively clear, or at least less affected. However, clinical examination 
indicates that the central portion of the cornea is the more affected and that the 
opacities seen are much deeper in the stroma 


Henderson and his co-workers * pointed out that the problem concerning the 
identity of the abnormal substance characterizing the condition does not seem likely 
to be solved by the usual histologic techniques. Indeed, the results of reliable investi 
gators using similar stains suggest that the material is not necessarily the same in 
all organs or in all patients. For this reason, Brante’s ° hypothesis of a deposition 


of a mucopolysaccharide as a primary defect with secondary infiltration of ganglio 


sides in the central nervous system offers a particularly logical explanation. Fixation 
of tissues by the usual methods, particularly as is commonly done in ophthalmology, 


is likely to dissolve the stored substance, or at least allow most of it to escape. Thus, 
the fat solvents remove much of the lipids, while water-soluble materials are 
removed by formalin and other compounds. Gomori °* has pointed out that even 
water-soluble substances are likely to be precipitated quickly to adjacent protein 
and be evident in the cells. This is the probable explanation of the small amount of 
staining material still evident 


Considerable information could be derived in future studies if the globe were 
first dissected rather than placed in the usual eye fixatives. Thus, the cornea could 
he divided into three portions, with fixation in acetone, formalin, and basic lead 
acetate, The remainder of the eye could be similarly dissected and fixed. While this 
would not yield the usual type of eye section, it would likely offer a method of learn 
ing the nature of the abnormal storage substance. 


SUMMARY 


A review of the literature of lipochondrodystrophy indicates an unusually large 


number of ocular abnormalities occurring independently of the cellular storage 
defect. 

Three cases of lipochondrodystrophy, all familial and all with corneal infiltra- 
tion, are presented. Classic subepithelial vacuolation and stromal changes were 
present in all, One patient presented endothelial vacuolation, not previously reported 
The nature of the storage defect was not clarified by a variety of special staining 
methods. 


950 EF 


59th St. (37). 


Dr. Douglas Buchanan granted us permission to report these cases; Dr. A. C. Hoops and 
Dr. Eleanor Humphrey removed the eyes at autopsy, and Mrs. A. E. White assisted in the 
preparation of the eyes 
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PREPARATION, STERILIZATION, AND PRESERVATION 
OF OPHTHALMIC SOLUTIONS 
Experimental Studies and a Practical Method 


JOHN T. MURPHY, R.Ph. 


HENRY F. ALLEN, M.D. 
AND 
ANITA B. MANGIARACINE, A.B. 
BOSTON 


EDICATIONS available to the ophthalmologist and to his patients usually 
are obtained from one of three sources: local pharmacies, pharmaceutical 
companies, and hospital pharmacies. Of these, the local pharmacies dispense by far 


the greatest number of preparations. On the other hand, eye medications comprise 


only a small part of the total volume of drugs dispensed by local and hospital 
pharmacists. The standards for preparing collyria in an accurate and sterile manner 
are generally considered to be too exacting for the average pharmacist. Unless the 
unpetus for improved practices is provided by ophthalmologists, progress will con 
tinue to be slow. We shall demonstrate that simple, relatively inexpensive measures 
are sufficient to achieve accuracy of formulation and sterility of collyria, without 
sacrifice of drug stability or power of corneal penetration 

The irony of transmitting disease by measures intended for its prevention ts 
abhorrent to all physicians. A growing awareness among ophthalmologists of the 
disease-producing role of contaminated eye medications is reflected in recent pub 
lications by Theodore,' King,? and Vaughan.’ In view of the catastrophic results of 
drug-borne infections, ophthalmic medications must be prepared with aseptic pre 
cautions, sterilized after preparation, provided with an antimicrobial preservative, 
handled in such a way as to minimize the possibility of bacterial or viral contami 
nation, and cultured at intervals to determine the effectiveness of these measures 


PREPARATION 


The preseribing ophthalmologist has the right to expect a degree of accuracy 
in keeping with U.S. P. standards, namely, within +5%.* This demand is reason 
able in view of the potency of the drugs involved, whereby systemic absorption can 
have serious consequences. Balances and weights should be accurate within these 
limits to weigh the small quantities involved. Measuring devices should be appro 
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priate in size for the volumes to be measured. Disregard of these considerations, 
we think, is part of the answer to the ophthalmologist’'s query why all too often 
simple collyria, such as zinc sulfate with boric acid, are too irritating for the patient 
to use, 

Only those ingredients in a proper state of preservation should be used. Par 
ticular attention should be paid to salts which carry several moles of water of 
hydration. Zine sulfate U. S. P. is almost one-half water by weight. The use of 
this salt in the fully effloresced state practically doubles the intended concentration 
of active ingredient. This could mean the difference between an acceptable eye 
solution and a distinctly irritating one. Scopolamine hydrobromide is about one- 
eighth water by weight. Use of an effloresced salt of this powerful alkaloid would 
increase the actual concentration of scopolamine by about 12%. Under certain 
circumstances such an increase might have harmful results. 

The principles governing penetration of drugs through the cornea into the 
aqueous humor have been elucidated by Cogan and his co-workers * and by Swan 
and White.’ Passage of dissolved substances is presumed to be a function of phase 
solubility’ The epithelium and endothelium are permeable to lipid-soluble and non 
polar compounds, but not to electrolyes or substances that are exclusively soluble 
in water, The reverse is true of the corneal stroma. For a substance to pass com 
pletely through the intact cornea, it must possess both water and lipid solubility 
or exist in phases meeting these requirements 

Some of the more important agents used in ophthalmology, including certain 
alkaloids, are weak electrolytes. Salts of these bases, rather than the bases them 
selves, are used because of their greater solubility in water, as well as their greater 
stability. Within a range peculiar to each base, these salts progressively dissociate, 
with decrease in hydrogen ion concentration, Eventually a point is reached at which 
the free base is precipitated. In the form of free base most alkaloids are fat-soluble 
and variously water-soluble. On the other hand, these and other organic electro 
lytes as salts are all water-soluble, and most are lipid-insoluble. Only those sub- 
stances which possess both water and lipid solubility will penetrate the cornea. 

The interrelationship of hydrogen ion concentration, equilibrium concentration 
of free base, and chemical stability has been well brought out by Hind and Goyan.* 
At the slightly alkaline pH of the tears, increased availability of free base is more 
than offset by lack of chemical stability and by irritating properties of the free base 
A shift of the reaction toward the acid side, while reducing the concentration of 
free base, increases stability and reduces irritation. These authors use a series of 
buffer systems to regulate the pH of various groups of collyria. 

The passage of alkaloids across the corneal barrier was quantitatively studied 
by Cogan and Hirsch. They found increased transfer of atropine, pilocarpine, and 
ephedrine with increase in pH. When a given electrolyte is dissolved in distilled 
water, the pH of the resulting solution is determined by the properties and concen 
tration of that electrolyte. The pH of simple solutions of most alkaloidal salts lies 
between 4.0 and 5.0, that is, in a range where the compounds are stable. For reasons 
of increasing stability, therefore, it is seldom necessary to adjust the pH by added 
buffer, When a drop of an unbuffered solution is instilled into the conjunctival sac, 
the buffering action of the tears almost instantly adjusts the pH to neutrality or 
slight alkalinity, thereby making available an increased concentration of free base 


* References 5 and 6 
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for penetration into the corneal epithelium. Any buffer system used to alter the 
pH of the alkaloidal solution will inevitably interfere with the buffering action of 
the tears, and thus reduce the amount of free base available for absorption. For 
this reason, as well as for reasons of simplicity and economy, we recommend that 
the use of buffers be avoided whenever possible and that only substances of low 
butfering capacity be used when it is necessary to use a buffer at all. It is assumed 
that only chemically clean glass containers, free of residual detergent substances, 
will be used. 

Although we have not studied experimentally the effects of osmotic properties 


of collyria, the empirical use of solutions adjusted approximately to the tonicity 


of 1.3% sodium chloride has proved to be entirely satisfactory in our experience 


STERILIZATION 


Sterilization of collyria has been a problem hitherto unsolved by most local 
pharmacies. Morrison and Truhlsen* reviewed various methods, including auto 
claving, and found experimentally a variable loss of physiologic activity after one 
or more exposures of collyria for 15 minutes to steam under pressure at 121 C. It 
is to be noted that their experiments were done with solutions buffered on the 
alkaline side of neutrality. On the other hand, Murphy and Stoklosa,'® using 
unbuffered alkaloidal salts at an acid pH, found negligible chemical degradation 
after autoclaving at 12] C. for time intervals appropriate to the size of the con 
tainers used. Theodore and Feinstein '' advocate the use of filtration under pressure 
for commercially manufactured preparations. This method, although effective, is 
not adaptable for use by smaller pharmacies. We shall show that autoclaving under 
the proper conditions of time and pH does not result in significant degradation of 
the principal drugs used in ophthalmology 


PRESERVATION 

Since no known preservative harmless to ocular tissues and compatible with 
ophthalmic drugs has virucidal or rapidly bactericidal properties, the importance 
of careful technique in the use of medications cannot be overemphasized. In addi 
tion, an antimicrobial substance must be incorporated in ophthalmic formulas. The 
ideal preservative agent for this purpose would be one possessing to the highest 
degree the following properties : 

1. Bacteriostatic and fungistatic power, This must be demonstrated specifically 
against Pseudomonas aeruginosa (Bacillus pyocyaneus), must be maintained in 
the presence of other active ingredients, and must not be inactivated by autoclaving 

2. Tissue tolerance. The preservative must not be irritating to the cornea or 
conjunctiva on repeated application. No epithelial damage should be demonstrable 
in the concentration used. Moreover, if there is any likelihood that the preparation 
may he used in the operating room, the preservative must be harmless to the intra 
ocular tissues as well. 

3. Low sensitizing power. Since patients may use certain medications over a 
period of months or years, the preservative used must have a low incidence of 
sensitization, This can only be determined by long clinical experience 

4. Compatibility with active ingredients. 


5. Chemical stability. 
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All the above properties should be maintained under the conditions of use in actual! 
practice. The most important of these is hydrogen ion concentration 

Although various compounds have been strongly advocated for use as preserva 
tives, we know of no previous comparative study of the chemical and antibacterial 
behavior of these compounds with respect to numerous species and strains of 
organisms under various physical and chemical conditions. The selection of pre 
servatives to be tested was based on a consideration of the properties listed above 
Chlorobutanol and phenylmercuric nitrate are widely used and fulfill many of the 
requirements for the ideal preservative. Phenylethyl alcohol has recently been sug 
gested as a possible preservative by Brewer, Goldstein, and Mclaughlin ' 


on the 
basis of its activity against Giram-negative bacteria.’ 


Senzalkonium (Zephiran ) 
chloride, because it has been widely used and is still recommended by some, was 
included in this study, notwithstanding its tendency to be inactivated by other 
compounds present,’ irritation of ocular tissues in bactericidal concentrations,’ 
diminished effectiveness at an acid pH range,’ and incompatibility with certain 
anions, notably nitrate, salicylate, and fluorescein ions. The concentrations tested 
were those generally used for preservative effect in collyria. Chlorobutanol and 
phenylethyl aleohol, each in 0.5% concentration, were compared with phenylmer 
curie nitrate 1: 25,000, 


EXPERIMENTAL STUDY 


The purpose of the laboratory studies reported here was threefold. First, it 
seemed desirable to determine whether and under what conditions solutions of the 
principal ophthalmic drugs would withstand autoclaving. Second, it was desired 
to assess and compare the antibacterial properties of the substances commonly 
recommended as preservatives for collyria. Third, a comprehensive survey was 
undertaken to determine the effectiveness of the system in use at our hospital 


MATERIALS 


All drugs used in these experiments conformed to U.S. P. or N. Fk. standards. The boiling 
point of phenylethyl alcohol was 219 ¢ 

Soft-glass collyrium bottles,t capacity 
during the tests 


“NI 


cc., were used as containers for the solutions 


The bottles were sealed with phenolic resin screw caps containing natural rubber liners.4 


Freshly distilled water, pH approximately 6.0, was used for all solutions 

Strains of the various organisms were obtained by isolation in 
and private patients. One of the Pseudomonas strains was recovered from a corneal ulcer; 
several others were isolated from conjunctival exudates. Most of the 
obtained from ear, nose, or throat sources. The behavior of the eye 
compounds studied did not differ from that of the others 


our laboratory from clink 


strains, however, were 


strains with respect to the 


Ihe stock culture medium was meat infusion broth, freshly prepared in our laboratory 
Plates were poured from this with the addition of 2% agar and 5% horse blood. Sugars were 
added by weight to make the appropriate concentrations. Mannitol 
tion usually added to scopolamine solutions. Other media were 


medium, Sabouraud’s broth, and Mueller’s starch agar 


was used in the concentra 
Brewer's liquid thioglycollate 


Metiops 


All experiments in this study were repeated several times, and the results are considered to 
be reproducible 


All pH determinations were done with a Beckman Model G pH meter 
t Pennsylvania Glass Company, Pittsburgh 
t Armstrong Cork Company, Lancaster, Pa 
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Spectrophotometric determinations were done in the ultraviolet range with a Beckman D ( 
quartz spectrophotometer in 1 cm cells 


Proximate assays were performed according to U. S. P. methods, using a Watkins con 
tinuous alkaloidal extractor.‘? All assays were run in duplicate, so that each Table represents 
the average of two or more determinations tor each lot tested. More than one lot of each type 
of collyrium was tested 

Collyria were sterilized by autoclaving in their own sealed glass bottles at 121 C. for five 
minutes. This temperature was recorded by a thermometer placed in the autoclave with the 
bottles of collyria 

Cultures were incubated aerobically at 37 C. They were read at 48 hours or longer. Delayed 
growth appearing after 48 hours was not observed when cultures were incubated for longer 
periods. The identity of cultures in broth was checked by observation of characteristic growth 
and by periodic plating on blood agar and starch agar 

[wo methods of contaminating collyria were employed. In_ the earlier experiments, surtace 
colonies from agar plates were suspended in a small amount of sterile saline. The crude sus 
pension was then he mogenized by mechanical grinding in a Pyrex tube with a rotating glass 
pestle. One drop of the homogenized suspension was instilled from a Pasteur pipette into each 
hottle of test solution. The second, and simpler, method consisted of using one drop of undiluted 
broth culture to contaminate the solution bottles. No attempt was made to standardize the size 
of the drops or the density of the inocula Neither these factors nor the age of the cultures 
appeared to influence the results 


In testing for residual contamination of collyria, parallel cultures on blood agat and i 
broth were done in the earlier experiments. These re vealed that inoculation of O.1 ee, of 
solution into 5 cc. of broth was a more sensitive test for surviving bacteria than inoculation of 
a similar quantity onto the surface of an agar plate. For this reason, only broth tubes were 
used in subsequent tests. Transfers from solutions contaming phenylmercuric nitrate were made 


into liquid thioglycollate medium in order to neutralize adsorbed traces of the mercurial com 


pound, All strains grew well on the media used. All strains of Ps. aeruginosa, also, grew well 


in a 10% enzymatic hydrolysate of casein at pH 5.5 


ests for bacteriostatic effect were performed by inoculation of one loopful of broth culture 
into tubes of nutrient broth containing the preservative in the concentration to be tested 
Presence or absence of growth was noted at 48 hours. Subcultures of negative tubes were done 
by transferring 0.5 ce. into 5.0 cc. of liquid medium containing no pre ervative. However, sub 
cultures were not done routinely when a bacteriostatic effect was observed in the primary series 
of tubes 


All comparative experiments were run simultaneously, with parallel controls of each stram 
and each solution. Controls of collyria without preservatives were not included after it had 
been shown that organisms survived in thes indefinitely. However, a saline control ot the 


inoculum was always included as a check on viability 

\ survey was undertaken of all open bottles ot collyria in use wherever they could be found in 
our hospital. A total of 576 individual bottles, representing more than JO different drugs and 
including 27 bottles of fluorescein, were cultured in thioglycollate broth by the method already 
outlined 


ResuLt 

When distilled water with an initial pH of 6.0 was autoc laved at 121 C. tor tive 
minutes in soft-glass bottles, the pH after autoc laving was found to have risen to 
910. Titration of a 50-cc. pooled sample of this water with 0.02 N sulfuric acid 
in the presence ot methyl orange required 0.63 cé of acid to reach an end-poimt 
This amount of acid corresponds to 0.013 mEq. of sodium carbonate m 50 ce., or 
0.0019 mEq. in 7.5 ce. of water, 

The same containers were again filled with freshly distilled water at a pH of 
approximately 6.0, sealed as before, and reautoclaved at 121 C. for five minutes 
The pH of the water after sterilization was found to be &.4. A pooled sample of 
5() cc. was titrated as before and found to contain 0.003 mEq. of sodium carbonate, 
or 0.00045 mq. per 7.5 ce. 
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To determine whether the relatively small amount of alkali transferred from 
the glass to the water would have a significant degrading effect on the alkaloidal 
solutions to be sterilized in these containers, various collyria were prepared 
ing to the formulae in Table 1. These collyria were checked for pH and 
before autoclaving, immediately after autoclaving, and after 1, 3, 6, and 16 months 
of storage at an average temperature of about 25 C. The results recorded in 7 
2 and 3 indicate that when solutions of atropine, eucatropine, homatroy 


accord- 


assayed 


‘ables 
une, pilo 


carpine, and scopolamine were subjected to this treatment. no significant change 


Taste Formulas af ollyria Tested in | rperiments 


Tetracaine 


hydrochloride 


0.5 gm Physostigmine salicylate 05 
Chlorobutanol 0.5 gm Chiorobutanol 05 gm 
Sodium chloride 12 ¢m Sodium bisulfite Olem 
Dist. water q. « ad 100.0 ee, Borle 
Dist. water q. s. ad 100.0 ec 
Atropine sulfate 1.0 ¢m Atropine sulfate 
Chlorobutanol 0.5m Chlorobutanol 05 
Sodium chloride l.igm Sodium chloride 0.7 gm 
Dist. water q. #. ad 100.0 ce Dist. water q. s. ad 100.0 ee 
Homatropine hydrobromide 2.0 Scopolamine hydrobromide 0.2 
Chlorobutanol 0.5 @m Chlorobutanol 0.5 gm 
Sodium chloride 0.9 em Mannitol 8.0 
Dist. water q #. ad.. 100.0 ce Dist. water q. s. ad 100.0 ee 
Kucatropine hydrochloride Oem Phenylephrine hydrochlorice 10.0 gm 
Chiorobutanol 05 gm Chlorobutanol 0.5 @m 
Sodium ehloride 06 Sodium bisulfite 03 
Dist. water q. ad 100.0 Dist. water q. #. ad 100.0 


Determinations by Method of Alkaloidal hixtraction* 


Atropine Atropine 


Eucatropine Homatropine 
Sullate Sulfate 


Hydrochloride Hydrobromide 


Solution 


Assay pH Assay pH Assay pH Assay 
Before autoclaving 14 1010 49 3.969 i4 4.058 4.7 2.008 
Monthe after 
autoclaving 0 00% 1068 9 3.968 1. 
1 3.6 1.5 mo i 1.48 
1.3 Low 44 4.938 3.907 4.1 23 
It 1.580 


1? 


* Assays in grams per 100 c« 


in potency occurred, Stability was maintained during periods of storage of at least 
14 months. 

Table 3 indicates that solutions of phenylephrine were stable for a period of at 
least three months after heat sterilization. The only evidence of degradation at the 
end of this time was a slight change to a pink color. Tests for the presence of sulfite 
ion in the formula after three months were negative, showing complete oxidation 
of sulfite to sulfate. The possibility of prolonging the stability of these solutions by 
increasing the sulfite content of the formula is being explored. 

Table 4 indicates that 0.5% solutions of physostigmine salicylate are stable for 
at least several months; the only change at the end of seven months was a very 
slight discoloration. Analysis of this solution also revealed absence of sulfite ion. 
Here, again, studies are under way to determine whether increasing the sulfite 
content will prolong stability. 
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Solutions of tetracaine showed no significant degradation at the end of six 
months. No further assay was done until the end of 14 months, at which time 
significant degradation was found. Studies are in progress to ascertain at about 
what time interval degradation becomes significant. The results are recorded in 
Table 4. 

Since the pH of chlorobutanol solution falls after autoclaving, and because an 
autoclaved solution gives a positive test for chloride ion, it 1s cone luded that hydro 
lysis of chlorobutanol occurs during. sterilization. To determine the degree of 
hydrolysis occurring at various hydrogen ton concentrations, 0.5% solutions of 


chlorobutanol were prepared in citri acid-sodium phosphate butfers im 100 ce 


TaBLe 3.—Determinations by Method of Alkaloidal E-xtraction*® 


Pilocarpine Scopolamine Phenylephrine 
Solution Hydrochloride Hydrobromide Hydrochloride 


pH pH Assay 
Before autoclaving 
Months after 
autoclaving 


(alight change 
in eolor) 


* Assays in grams per 


4.—Determinations by Spectrophotometric Method* 


Physostigmine letracaine Seopolamine Homatropine 
Solution Salicylate Hydrochloride Hydrobromide Hydrobromicde 


pH \ssay pH say pu Assay pH 
Before autoclaving iv 4.7 
Months after 
autoclaving ) 


* Assays in grams per 100 e¢ 
+ Solution slightly pink 
Significant degradation 


tightly stoppered glass bottles. “The chlorobutanol was dissolved with the aid ot 
magnetic stirrers, using Teflon-coated magnets The solutions were autoclaved in 
the same bottles at 121 C. for different periods of time. ‘Titration for chloride ion 
with standard silver nitrate solution was carried out according to the U, 5. F 
modification of Volhard’s method. Table 5 shows that hydrolysis of chlorobutanol 
is slight at pH values below 5.0 but increases sharply in less acid solutions, Since 


liberation of chloride ion reduces the pH of unbuffered solutions, hydrolysis of 


chlorobutanol tends to be self-limited. The autoc laved solutions were not irritating 


to the eyes of human volunteers The results are recorded in Table 5. 
It is apparent from the Tables accompanying the text that all compounds studied 
exerted an antibacterial effect against the Pseudomonas strains used in these experi 


ments. Table 6 represents the protocol of a single experiment It suggests that the 
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effect of these compounds is not only bacteriostatic, but even bactericidal over a 
24-hour period of exposure. Actually, out of a large number of trials, rare instances 
occurred of growth in tubes containing chlorobutanol, phenylmercuric nitrate, and 
phenylethyl alcohol in the concentrations listed. In the case of chlorobutanol, these 
failures were rare and sporadic. No instance was observed in which a single strain 
was able to grow consistently on serial transfer in chlorobutanol broth, the first 


subculture being invariably negative. The incidence of growth in the presence of 
phenylethy! alcohol 0.5% was less fortuitous, in that strains 4K and 32S were able 
to grow consistently on serial transfer in phenylethyl alcohol broth. Successful 


Taste § Percentage Hydrolysis of Buffered 0.5% Chlorobutanol Solutions 


Before and After Sterilization at 121 C. 


Before 
Sterilization 


After Sterilization 
- 


| 0 Min 5 Min 10 Min 15 Min 20 Min. 
. pH % pu To pH % pH % pH Je Buffer 
q Time at 1210 
: 06.02 M eitrie acid 
( 2 2 4 3.1 2 { 
3 ‘ ‘ | 0.04 M sodium phosphat+ 
4.0 0 4.0 18 14 2.9 24 41 Same as above 
10 a9 18 8.9 3.7 24 a6 41 Same as above 
0 4s ‘4 4.7 4.7 44 5.3 Same as above 
: P { 0.1 M eitrie acid 
13.0 16.3 ‘ | 0.2 M sodium phosphate 
70 64 2.2 OA 61 740 61 75.8 Same as above 
0.06 M eltrie acid 
a ‘ 68 62.7 646 aa 646 { 0.1 M eftrie acid 


0.2 M sodium phosphate 


Growth of Pseudomonas in Nutrient 


Broth, ph 74 to 76 


(35 Strains) 

Subculture 
into 

Primary Thioglycollate 
q 

Control 35/35 

Chiorobutanol 06.5% 0/35 0/35 

Phenylmercurle nitrate 1:25,000 0/35 0/35 


Phenylethy! aleohol 0.5% 


2/35 2/35 


passage was not obtained in phenylmercuric nitrate broth, nor were static organisms 
recovered from it in thioglycollate broth. 

When broth containing chlorobutanol 0.5% was autoclaved in sealed containers 
at 15 Ib, pressure for 10 minutes, the hydrogen ion concentration increased, pre 
sumably because of hydrolysis of chlorobutanol. Although the broth became slightly 
turbid, no growth was obtained in the autoclaved broth, as shown by negative 
subcultures in plain broth. The results are shown in Table 7. Strain 4K again 
demonstrated its ability to grow in phenylethyl aleohol broth. 


As seen’in Table 8, addition of fluorescein sodium to chlorobutanol broth inter- 
fered with the bacteriostatic effect of the latter upon Pseudomonas strains. This 
effect is considered to be due to degradation of chlorobutanol at higher pH values. 

That phenylethyl alcohol is not an effective bacteriostatic agent against Gram 
positive species has already been mentioned and is confirmed by the data presented 
in Table 9. 
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Fight strains of Candida were completely inhibited by chlorobutanol 0.5% im 
Sabouraud’s broth. Controls of each strain grew readily in plain Sabouraud’s broth 


Two strains of Aspergillus niger were likewise inhibited 


Four strains of Proteus vulgaris which grew readily in ordinary media were 


inhibited in the presence of chlorobutanol 0.5% and phenylethy! alcohol 0.5% 


Taare 7.-Growth of Pseudomonas in Broth 


(10 Strains) 


Unautoclaved \utoclaved 


Growth Strains pu Growth Strains Subculture 
Broth eontrol 
pH eontrol 
Chiorobutanol 0.5 
Phenylethy! aleohol 0.5 


Pseudomonas 


lO Stra 
Growth Strains 
Broth control 
Chlorobutanol 0.5 


Chilorobutanol 0 and fluorescein i 


taphyloco is tn Broth 


(10 Strains 
(srowth, Strains 
Control 10/10 
Cholorobutanol 0.5 


Phenylethy! aleohol 4/10 


Paste 10 meth of Pseudomonas m Lifferent Medta 


(2? Strains) 


Control With Chiorobutanol 0 


tirowth 
Infusion broth 0/99 


1% dextrose broth 


Thioglycollate broth 
1% mannitol broth 


mannitol broth 


* Not repeatatle 


As shown in Table 10, the bacteriostatic effect of chlorobutanol was demon 
strated in the presence of various sugars and reduemg substances, ‘Two isolated 
instances of growth could not be repeated in the same media. 

Phosphate-citrate and phosphate buffer systems containing chlorobutanol 0.5%, 
when heavily contaminated with Pseudomonas organisms, tended to become sterile 
within a 24-hour period. This tendency was apparent over a pH range from 3.0 to 
8.0. At the lowest pH values, death of some controls was presumed to be due to 
acidity alone. When neutral or alkaline solutions of sufficiently high buffering 


capacity were autoclaved in the presence of chlorobutanol, the antibacterial effect 
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of the latter was definitely impaired. It was presumed that chlorobutanol had been 
hydrolyzed by heat at these higher pH values. In the more acid pH range, up to 
pH 6.0, autoclaving did not inactivate the antibacterial effect of chlorobutanol. 
The results of these experiments are summarized in Table 11 

As shown in Table 12, comparative tests of the antibacterial effect against 15 
strains of Pseudomonas of the three test substances after autoclaving in phosphate 
buffer pH 5.0 demonstrated an apparent superiority of chlorobutanol 

Tetracaine 0.5% proved rapidly toxic to Pseudomonas organisms, as evidenced 
by the appearance of negative cultures in most instances within 20 minutes after 
the introduction of a contaminating drop of broth culture or saline suspension of 


Tasie Il Survival of Pseudomonas in Buffer Solutions 


(9 Strains) 


pH 3 7 
Buffer controls 2/5 9/9 9/9 99 
Chiorobutanol 0.5%, autoclaved O/5 0/5 09 0/9 0/9 
Chiorobutanol 0.5%, unautoclaved om om om 


Taste 12.—T wenty-Four Hour Survival of Pseudomonas in Autoclaved Phosphate Buffer ph 5.0 


(15 Strains 


Survival/Strains 


Control (no preservative) 15/15 
Chiorobutanol 0.5% 0/15 
Phenylmercurie nitrate 1:25,000 2/15 
Phenylethy! aleoho!l 0.5% 3/15 


Paste 13.-Twenty-l our Hour Survival of Pseudomonas in Sodium Fluoresceim 
2%, Unautoclaved 


pH Survival/Strains 
Control 7.2 6/6 
Chiorobutanol 0.5% 73 
Phenylmereurie nitrate 1:25,000 74 1/6 
Phenylethyl aleohol 0.5% 7.3 1/6 


bacteria. Addition of benzalkonium chloride did not enhance the bactericidal ettect 
ol tetracaine 

\s has been mentioned, the antibacterial effect of chlorobutanol is destroyed 
by autoclaving in the presence of sodium fluorescein. Table 13 shows that when 
unautoclaved aqueous solutions of fluorescein were contaminated with Pseudomonas, 
none of the test preservatives was able consistently to sterilize the drug solution 
within 24 hours. Instances of 72-hour survival in 2.2% sodium fluorescein were 
recorded for each of the preservatives studied. As has been mentioned, benzal 
konium chloride is incompatible with fluorescein 

When collyria other than fluorescein, unbuffered and containing chlorobutanol 
0.5%, were autoclaved in sealed soft-glass bottles, a fall in pH was noted, but the 
antibacterial effect of chlorobutanol was not inactivated. The theoretical basis for 
this observation has been presented. The results are recorded in Table 14. 

The bactericidal effect of benzalkonium chloride was decidedly variable, in that 
survival often occurred in lower dilutions when higher dilutions were sterile. Even 
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in the region of neutrality or slight alkalinity, benzalkonium did not appear to be 
a uniformly effective bactericide, as seen from Table 15. We are currently explor 


ing its anti-Pseudomonas effect at lower pH values 


COMMENT 


The technique employed in the experimental studies constituted a severe chal 


lenge to the antibacterial properties of the test substances. Plate counts showed 


that the inocula contained several million organisms. It is inconceivable that in 
actual practice any such degree of contamination would occur, Obviously, no 
pharmaceutical preparation offers any more favorable opportunity for bacterial 
growth than the culture media used in our tests 

It is not our intention to claim bactericidal powers for any of the compounds 


tested, even though subcultures showed that solutions and media containing these 


Paste 14—T7wenty-Fkour Hour Survival of Pseudomonas in Autoclaved Collyria 


pH After Per Cent 

Autoclaving Chiorobutanol Survival Strains 
Saline control 5 0.0 4 
Distilled water ‘ is 
Atropine sulfate 1% a4 
Pilocarpine 1% 
Scopolamine HBr 6.3 
Zine sulfate 0.1% 
Physostigmine salicylate 
Fluorescein sodium 2% 
Homatropine HBr 1% 
Phenylephrine HO] 10% 


* Negative at 48 hours 
+ Positive at 48 hours 
| Negative at 72 hours 


Paste Hour Survwal of Pseudomonas nm Bensalkonium (Zephiran 


Dilution pil Survival Strains Per Cent 
7 65 
008 7.4 4/18 
7 


» 4/48 


preservatives usually became sterile over a period of 24 hours. For practical pur 
poses, any substance which is consistently bacteriostatic and fungistatic should be 
sufficient to maintain sterility of ophthalmic collyria when these are properly 
handled. 

On the basis of antibacterial properties alone, phenylethyl alcohol 0.5% was 
shown to be inferior to the other two substances, in that two strains of Pseudomonas 
could be serially transferred in its presence. Its imeffectiveness against Gram 
positive organisms was confirmed by us in a limited trial. Unless phenylethy! 
alcohol were shown to have superior bacteriostatic qualities, there would hardly 
exist an incentive for proceeding with investigation of such properties as its toler 
ance by ocular tissues 

Because of adsorption phenomena, bactericidal properties cannot be attributed 
to mercurials unless subcultures are inoculated into thioglycollate broth or some 
other medium capable of neutralizing traces of the compound adhering to trans 
ferred bacteria and exerting a continued bacteriostatic effect upon them, Evaluated 
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in this manner, phenylmercuric nitrate was a good bacteriostatic substance but 
was not rapidly bactericidal in a dilution of 1: 25,000. As in the case of chloro 
butanol, rare failures of bacteriostasis were noted. On the basis of comparative 
experunents, phenylmercuric nitrate appeared sometimes equal, sometimes inferior, 


to chlorobutanol in the respective concentrations used 


The broad spectrum of chlorobutanol is reflected in its effectiveness on repeated 
testing against both Gram-positive and Gram-negative bacteria, as well as two 
species of fungi, or molds. While sporadic unexplained failures occurred with this, 
as with phenylmercuric nitrate, it was never possible by the method of survivor 
selection to obtain serial subcultures in chlorobutanol broth, In comparative tests 
the performance of chlorobutanol 0.5% was never inferior, usually equal, and 
oceasionally superior to that of phenylmercuric nitrate 1 ; 25,000 

The present study indicates that none of the compounds tested can be implicitly 
depended upon to guarantee the sterility of alkaline solutions, such as fluorescein 


Practica Metnop ror SMALLER PHARMACIE 


In the light of the evidence presented, simple methods will provide satisfactory 
collyria, The equipment needed can be utilized for other pharmaceutical procedures 
as well. The following items are considered essential: 


Autoclave, cabinet, electrically heated, 22 in wide, 16 in. deep, 37 in. high. Cost, about $250 


Water still, electrically heated, 1 gal per 


hour capacity. Cost, about $100. Gas-heated still 
are available in the same price range 
Balance, student's analytical, sensitive to 0.1 mg. Cost. about $100 
Weights, fractional, student's, for the balance. Cost, about $5 
Glassware: 3 fritted funnels, 150 ce.. Buchner type, Corning #36060, coarse frit; 2 aspirator 


bottles, 250 ce., Corning $1220; 3 sealing tubes with fritted 


dises, Corning #39580, coarse frit 
Total cost, under $40 


Filter pump, water, with antisplash attachment. Total cost. $5 


Magnetic stirrer with coated magnets. Cost, $35 


Procedure.Chlorobutanol 0.5% solution is made in distilled water taken directly 


trom. th 
ll. To expedite dissolving, obviate 


loss of chlorobutanol, and prevent absorption of cor 
tamimnated air, the solution ts stirred magnetically in a stoppered bottle or flask. Other ingredient 
are weighed and added to the chlorobutanol solution in 
solution is then filtered through the 
the suction line 


a glass-stoppered mixing cylinder. The 
fritted glass-funnel assembly equipped with air filters in 
Ihree seperate funnel assemblies should be available. One is to be used exelu 
sively for the filtration of mydriatics and should be plainly marked for easy identification. Thi 


is necessary because of the possibility that a small amount of drug might be trapped in the 


states that atropine in 1:100,000 solution produces a definite 
mydriatic effect; atropine contamination of other solutions must therefore be avoided. A 


funnel after cleaning. Sollmann !* 


second 
funnel assembly should be reserved for filtering miotics only, and so marked. The 


third funnel 
assembly should be used for all other solutions 


bigure 1 shows a completely assembled unit 

\fter filtration is complete, the solution is allowed to flow by gravity through the plastic 
tubing attached to the tubulure of the aspirating bottle into the glass containers. The containers 
are tightly closed with their rubber-lined screw caps, and autoclaved at 121 C. for five minutes 
The pressure must be reduced slowly to prevent bursting of bottles. When cool, the bottles 
should be labeled for positive identification of their contents 


In the interests of greater accuracy and economy of time, it is desirable to prepare several 


bottles of a collyrium at one time. The number will be governed, of course, by the frequency of 
demand. In this connection, it should be pointed out that these solutions can be preserved for 
greater period of time by storage in the frozen state. Sufficient air 


be provided for expansion of the frozen solution 
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In the event that a prescription is intended for one particular patient, which would require 
a dropper-bottle unit, the accompanying dropper top can be stapled into a stiff paper envelope 
and autoclaved separately 

\ retail pharmacist in a community, by adopting these techniques, may attract prescriptions 
irom several ophthalmologists and develop a reputation of specializing im eye medications. The cost 
the equipment necessary to prepare rehable medheatior s hardly to be compared with that 


the apparatus used for dispensing refreshments in m 


CLINICAL EXNPERIENCTI 


Regardless of experimental evidence, no method can be considered proved 


unless it has been tested in actual practice. In an effort to determine whether the 
use of chlorobutanol 0.5% im combination with careful technique is really effective 


in preventing bacterial contamination, all bottles of collyria in use in our hospital 


Fig. 1.—Fritted glass filter assembly 


were cultured in Brewer's liquid thioglycollate medium. With the exception of anti 
biotic solutions, solutions in oil, and carbachol solutions, all collyria contained 
chlorobutanol 0.5% as a preservative. Carbachol bottles contained benzalkonium 
1 : 3,000, as recommended by O’Brien and Swan.'” 

The results of the survey were impressive in that the contents of 575 out of 
576 bottles were found to be sterile. The one contaminated solution was 1.5% 
carbachol in benzalkonium chloride 1; 3,000; this yielded an abundant growth of 
a pigment-producing strain of Ps. aeruginosa on starch agar and in broth. Twenty 
seven opened bottles of fluorescein were among the sterile solutions 

The case of fluorescein requires special consideration. As was originally noted 
by McCulloch,?° solutions of this substance appear to be both highly susceptible to 
contamination and highly resistant to sterilization by added preservatives. In testing 
fluorescein samples from 50 different sources in the San Francisco Bay area, 
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Vaughan * found two instances of contamination in solutions containing chloro- 
butanol. Neither of these was due to Pseudomonas. A similar survey by Theodore * 
in New York City showed 100% Pseudomonas contamination of fluorescein solu- 
tions from the offices of ophthalmologists. To the best of our knowledge, based on 
periodic surveys and spot checks, no instance of Pseudomonas contamination of 
fluorescein solutions has been reported in our hospital during the past 20 years. 
One instance of contaminated homatropine solution prepared in our pharmacy 
occurred in an ophthalmologist’s office. The solution in question was believed to 
have been opened as long as a year previously and was in a dropper bottle intended 
for use by an individual patient. The low incidence of contamination in our clinic 
is attributed to the careful technique of preparation and use, as well as to the 
bacteriostatic properties of chlorobutanol. 

Chlorobutanol 0.5% was first introduced into all collyria used or dispensed at 
the Massachusetts Eye and Ear Infirmary in 1926, and has been in continuous use 
since that time, Collyria containing it have been repeatedly instilled into the anterior 
chamber at the time of intraocular surgery, without any instance of endothelial 
damage or other ill effects upon the tissues within the eye. It has been used in 
miotics for many years by hundreds of glaucoma patients without a single instance 
of sensitization being specifically attributed to it. Although it has been widely used 
as a preservative for injectible substances, it is not to be found in an extensive listing 
of drugs implicated at any time as a cause of allergic or hypersensitive reactions.®” 
On the other hand, mercurials as a group are listed as causative of contact derma 
titis and other adverse effects. The advantage of being remarkably innocuous rests 
clearly on the side of chlorobutanol. 

The pharmacologic activity of other ingredients of ophthalmic collyria is not 
impaired by the presence of chlorobutanol. 

The chemical stability of chlorobutanol in the pH range recommended by us for 
alkaloidal solutions has been demonstrated. A tendency to slow evaporation of 
chlorobutanol can be prevented by the use of rubber sealers in bottle caps. Since 
water likewise evaporates at a significant rate through cardboard sealers, the use 
of rubber sealers is highly desirable for this reason alone. 

The use of 7.5 ce. collyrium bottles is recommended as a means of reducing 
evaporation and likelihood of contamination. 

Mechanisms of contamination of eye solutions have recently been reviewed by 
King,’ who stresses the importance of careful technique and offers many practical 
suggestions deserving of adoption, The use of individual sterile droppers is recom 
mended by him, as well as by Thygeson ** and Hogan.** This system was put into 
effect in our hospital about 1925, At first, droppers were collected after use and 
resterilized by boiling. For the past four years autoclaved glass droppers have been 
permanently discarded after a single introduction into collyria, We are currently 
experimenting with ethylene oxide sterilization of disposable plastic droppers of 
the soda-straw type. It is our conviction that the old-fashioned community dropper 
bottle should be banished from the clinic, office, hospital ward, and operating room 
forever. For individual medications dispensed to patients, the technique of sterili 
zation here outlined, combined with the use of chlorobutanol as a preservative, 
otfers a reasonable guarantee of sterility. For commercially prepared solutions, the 
introduction of the plastic dispensing container appears to be an advance in the 
right direction, provided it is to be used by only one patient, 

Irrigation of the conjunctival sac, especially in the presence of a corneal abra- 
sion, must be performed with a solution of known sterility. Hind and Szekely *° 
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rightly emphasize the possibility of contamination of saline solutions. Our answer 
to this problem has been not the addition of a chemical preservative but the adop 
tion of autoclaved individual units (Fig. 2). Rubber syringes, autoclaved and 
handled with sterile transfer forceps, are used tor the actual irrigation. 

Whatever system is adopted, the vagaries of bacterial growth and the fallibility 
of human endeavors make it imperative to determine periodically the effectiveness 
of preventive measures in force. The practice of culturing solutions and ointments 
in active use should not be limited to occasional surveys or to sporadic efforts occa 


sioned by the outbreak of infection. An ophthalmologist guilty of using medications 
of unproved sterility in the presence of a corneal epithelial defect is liable to the 
gravest censure, not to mention litigation for malpractice. The habit of allowing a 
few drops of the collyrium to fall into a culture tube or onto an agar plate, repeated 


Fig. 2.—Sterile saline irrigation set for individual use 


at regular intervals, provides a periodic check on sterility. Femployed on a large 
scale, it could exert a favorable influence on morbidity statistics 


SUMMARY AND CONCLUSIONS 

Solutions of ophthalmic drugs should be accurately prepared and dispensed im 
a sterile state. 

Unbuffered solutions of the principal ophthalmic alkaloids withstand autoclay 
ing under the proper conditions 

Tests of the antibacterial properties of four substances recommended as pre 
servatives for collyria showed that none was uniformly bactericidal 


Chlorobutanol 0.50% is recommended as most nearly fulfilling the requirements 
for the ideal preservative for ophthalmic solutions 


\ practical method is outlined for preparing and sterilizing collyria in smaller 
pharmacies. 


The effectiveness of measures employed in a large eye hospital is reviewed on 


the basis of clinical experience over a period of 29 years 
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The importance of careful technique in office and hospital practice is stressed, 
with special emphasis on the use of individual sterile droppers for administering 
medications. 

Dr. David G. Cogan gave helpful criticism in this study. Miss Thelma Lezberg, Mrs. Lillian 
Spongberg, and Mrs. Mary Pedulla gave technical assistance 
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HISTOLOGIC DEMONSTRATION OF HEAT INJURY TO COLLAGEN 
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N REDUCHD to its simplest terms, repair of retinal detachment require 
that the retina be brought imto apposition with the pigment epithelium and 


(A.S.C.P.) 


oroid and tixed urgically maduced chorioretinal sear Phe surgical procedure 

hort ited on the premise that proliteration « onnective tissue oceurs the 
reparative phase of reaction to pliysical myury hor suecesstul appheation ot t] 
prey e,myury must be maduced in the choroid and adjacent tissues at selectes 
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Ir purpose to report a method 
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ethod of demonstrating heat alterations im collavenous t ie 


Keo ind Walker noted that when parattin sections of normal and heat-altered 
collagen of a rat’s tall were stamed tor 24 hours at room temperature by an Ta 
olution of amine blue and phosphomolybdie acid, both the normal and the heat 
altered collagen appeared blue, Orange G added to this aqueou olution served 
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alterimey it taming characteristics that aniline b 
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HEAT-INJURED COLLAGEN ISSUI 


were inferior in this respect. Of interest was a difference im the staming character 
istics of the various levels of the normal sclera and cornea, The inner aspect of these 
tissues stained with orange (G;, suggesting that a water-insoluble fraction normally 
is present in the collagen of this level. The new technique did not clearly demarcate 
between the affected and the nonattected areas of choroid, retina, and vitreous 

As a general all-purpose fixative for enucleated eyes, Carnoy’s solution was found 
to be unsatisfactory because it dehydrated the globe excessively, When globes were 
maintained in solution for 24 hours, they collapsed and became markedly distorted 
They could not be restored completely by insufflation with aleohol, In addition, the 
outer coats became excessively rigid and discolored The cornea became Opaque, 


making gross examination of the anterior chamber impossible. The vitreous also 


became quite cloudy, making gross examination of the retina, optic dise, lens, and 


fundus unsatisfactory. In one instance a retinoblastoma was reduced to an amor 
phous mass with a cheesy consistency; however, despite the gross distortion, 
celloidin sections of these specimens had satisfactory cellular detail, as compared 


with globes fixed in formalin or Zenker’s solution 


SUMMARY 


The improved histologic method of demonstrating heat injury to collagenous 
tissue described by Ross and Walker was modified and adapted for study of the 
changes induced in the globe of diathermy in retinal detachment surgery. Prelim 
inary studies indicate that the method is superior to previously used techniques for 
study of scleral burns. It is not suitable for routine histologic study of the globe 


because it causes gross distortion of the tissues 


REFERENCE 
, and Walker, C. J Histochemical Studies of Thermal Injury on Rat Skit 
& Med. 82:379-381, 1953 


Proc. Soc. Expert 
4) 


| ELEVATED LESIONS OF THE MACULAR AREA 

g A Histopathologic Study Emphasizing Lesions Similar to Disciform Degeneration of the Macula 
WILLIAM C. FRAYER, M.D. 

PHILADELPHIA 

z, IFFICULTIES encountered in the differential diagnosis, in the eyes of two 
} patients, of almost identical unilateral elevated macular lesions, one benign, 
d the other malignant, provided the stimulus for this paper. Both eyes were enucle 
; ated, with a clinical diagnosis of malignant melanoma of the macula. Because one 
proved to be a disciform degeneration with an unusual degree of elevation, a study 
: ’ of non-neoplastic lesions of the macula was undertaken with the hope of gaining 


information which might help to avoid such errors in the future. Permission was 
obtained from the Armed Forces Institute of Pathology to study sections of 23 
eyes coded as disciform degeneration of the macula in the Registry of ( phthalmic 
Pathology. 

The differential diagnosis of macular lesions producing elevation is primarily 
concerned with malignant melanoma and senile disciform degeneration of the 


macula, Other lesions which oceur considerably less frequently include (1) chor- 


oidal or subretinal hemorrhage, (2) metastatic carcinoma, (3) hemangioma of the 
5 


2s choroid, (4) tuberculoma of the choroid, (5) exudative retinitis of Coats, and (6) 
4 nonspecific hyperplasia of the pigment epithelium following injury or inflammation. 


The difficulty in clinical differentiation of malignant melanoma and senile disci- 
form degeneration of the macula is emphasized in the literature by the number of 
eyes with a lesion proving to be disciform degeneration that were removed because 


of a clinical diagnosis of malignant melanoma. Verhoeff and Grossman! and Duke- 


Elder * have listed several clinical observations which contribute to diagnostic 


accuracy. They urge that enucleation be delayed in cases in which the size and 
situation of the lesion, the texture of the retina over the surface of the lesion, the 


absence of inflammation, the absence of extensive retinal separation, the existence 
x of circinate retinitis, and the presence of subretinal hemorrhagic extravasations 
. adjacent to the mass suggest a diagnosis of disciform degeneration. Reese * has 
emphasized the fact that in disciform degeneration macular or vascular changes 
are frequently found in the opposite eye and serve as useful clues. He also states 
that disciform degeneration may grossly resemble malignant melanoma because of 
the dark color imparted by its high hemosiderin content. Bedell * utilized serial 


observations of lesions by fundus photography to detect signs of increasing size. He 


also considered choroidal or retinal arteriosclerosis as lunportant signs in the diag- 
k nosis of disciform degeneration. Radioactive phosphorus uptake studies may, in 

From the Department of Ophthalmology, Hospital of the University of Pennsylvania, 
Medical Association, San Francisco, tune 22, 1954 


From the Department of Ophthalmology, Hospital of the University of Pennsylvania, 
University of Pennsylvania School of Medicine, and the Children’s Hospital of Philadelphia 
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the future, be of help in the differentiation of lesions of the posterior pole of the 
eye. At the present time, a satisfactory counter tor such lesions is not available, 
although the method has been used successfully in lesions of the anterior segment 
of the globe. 

In younger persons juvenile disciform degeneration of the macula, which is 
similar in appearance to senile disciform degeneration, may occasionally simulate 
a tumor. It is more frequently, however, accompanied by ophthalmoscopically 
visible retinal or choroidal hemorrhages. Recent clinical observations suggest that 
many of the lesions called juvenile disciform degeneration are in reality central 
choroiditis.t+ Careful search of the peripheral fundus in such eyes often reveals 
areas of choroiditis elsewhere. The material available for this paper included only 
lesions similar to the senile type. 

Relatively few histopathologic reports of senile disciform degeneration have 
been made. A careful analysis of the literature by Verhoeff and Grossman * in 1937 
revealed only 13 acceptable cases, to which they added 2 of their own. Since the 
appearance of their paper, records of only eight additional eyes could be found. 
This brings the total of histologically studied eyes to 23. 

Pagenstecher and Genth § are credited with the first of these reports, in 1875 
Following their original paper, occasional cases appeared in the literature under 
various names. These have been tabulated by Adler ** and include such terms as 
“senile macular exudative retinitis,” ‘“‘disciform degeneration of the macula,” 
“chorioretinitis centralis,” “fibroma or fibrochondroma of the macula,” “pseudo 
tumor of the macula,” “retinitis exudativa externa with bone formation in the 
macula,” “senile form of retinitis exudativa (Coats’s disease),” “senile changes 
in the macula due to arteriosclerosis,” and “subretinal exudates simulating sarcoma 
of the choroid.” In the now classic report of Junius and Kuhnt'® in 1926, the 
condition was established as a clinical entity, and since that time the term “senile 
disciform degeneration of the macula” has received the widest acceptance. 

The characteristic lesion of disciform degeneration in its late stages consists 
of a mound of connective tissue and proliferated pigment epithelial cells located 
beneath the retina in the macular region. There is usually vascularization of the 
outer portion of the mass as a result of proliferation of small vessels through breaks 
in the lamina vitrea (Bruch’s membrane). Areas of hemorrhage and chronic inflam 
matory cells are sometimes found within the lesion. 

The origin of the connective tissue mass is obscure, because most of the eyes 
reported have been enucleated at a late stage of the disease. Michel,'® in 1878, sug 
gested that the connective tissue mound was the result of organization of a chorio 
retinitic exudate. A transudation of fluid from the choriocapillaris into the sub 
retinal space, with subsequent organization, was thought by Behr '’ to be the result 
of a senile change in Bruch’s membrane. A significant contribution was made by 
Verhoeff and Grossman, who demonstrated in two eyes that the mass of connective 
tissue was the result of organization of hemorrhage occurring between the lamina 
vitrea and the layer of pigment epithelium. They regarded the hemorrhage as the 
result of some disturbance, possibly temporary, in the choroid and suggested that 


it reached the subretinal space through tears in the lamina vitrea. When no such 


+ Adler, F. H.: Personal communication to the author 
t References 5 to 12 


§ Pagenstecher and Genth,’* cited by Junius and Kuhnt 
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tears were found, they postulated a seepage of blood through an intact lamina 
vitrea. Connective tissue cells participating in organization of the hemorrhage were 
thought to be primarily of choroidal origin. Magitot,’® in 1939, and Holm," in 1941, 


postulated a primary disorder of pigment epithelium, possibly as a result of mal- 


nutrition by an inadequate choriocapillaris. They contended that this disorder 


resulted in secretion of an albuminous fluid by pigment epithelial cells. Replacement 
of the fluid by connective tissue was mediated by fibroblasts arising by metaplasia 
from these same pigment epithelial cells. 

Klien '* has demonstrated that a disciform connective tissue lesion of the 
macula may develop after a subretinal hemorrhage due to sclerosis of perimacular 
and retinal capillaries and precapillaries. The same changes in such patients may 


result in a circinate retinopathy. She believes that organization of the hemorrhage 


Fig. 1 (Specimen 1; T.B.).—Low-power view of the macular lesion, showing division of the 


connective tissue mound by the layer of pigment epithelium. Serous detachment of the retina 
is beginning at the edge of the lesion. & 16 


in the macula is primarily from retinal sources, although sclerosis of choroidal 
vessels, hemorrhage, and organization through breaks in the lamina vitrea may 
occur simultaneously with the retinal changes, 

The fairly frequent occurrence of the disciform type of macular lesion in cases 
of ampioid streaks has also attracted some attention. Verhoetf and Grossman were 
of the opinion that choroidal hemorrhages, commonly seen in the presence of 
angioid streaks, were indicative of vascular disturbances in the choriocapillaris and 


that a macular hemorrhage with organization might be a logical result. 


HISTOPATHOLOGIC STUDY 
Srrcmmen 1.—T. B., a 68-year-old white man, was first seen by Dr. Harold G. Scheie on 
May 23, 1952, complaining of distorted vision in the left eye since about Jan. 1, 1952. Vision 
had become markedly impaired about May 1, 1952. His visual acuity was correctible to 6/7.5 O.D, 


and to counting fingers at 1 ft. (30 em.) OLS. 
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External examination was negative except that the left pupil was slightly larger than the 
right. The anterior segments appeared normal by slit-lamp examination. Ophthalmoscopic 
examination of the right eye was negative. In the left eye, the media were clear, and the dise 
appeared healthy. A large, smooth, pale-gray, elevated lesion with indistinct borders was found 
in the macula. The vessels on the surface of this lesion could be seen most clearly with a 
+ 6.00 D. lens. There was no evidence of retinal or choroidal arteriosclerosis. Two small white 
exudative areas could be seen just temporal to the mass, but there were no visible hemorrhages, 
Visual fields revealed a large central scotoma, breaking through to the periphery above 

The patient was seen again on July 25, 1952, at which time the macular lesion appeared 
larger and the vessels on its surface could be seen most clearly with a + 8.00 D. lens. Visual 
fields were unchanged. Enucleation was advised because of the possibility of a malignant mela 
noma. The patient was therefore admitted to the hospital, where a general physical examination, 
laboratory studies, and x-rays of the chest and long bones were all negative The left eve was 
enucleated on Aug. 7 

The eye was fixed in a buffered solution of 10% formalin, embedded in nitrocellulose, sec- 


tioned, and stained with hematoxylin and eosin 


Fig. 2 (Specimen 1; T.B.).—Division of the mound into two layers by proliferated pigment 
epithelium and a layer of blood and fibrin, There is some irregularity of the lamina vitrea. * 188 


Gross Examination.—The globe measured 23 by 23 by 24 mm. A round corneal button had 
been removed for use in a corneal transplant operation. The eye was sectioned in a horizontal 
plane, and, except for the macular region, it was grossly normal, In the macular region was 
a smooth 2 mm. elevation of the retina without evidence of retinal hemorrhages Section 
through the lesion revealed a dense, grayish subretinal mass of tissue closely adherent to the 
choroid, Because a tumor was suspected, a small portion of this mass was removed for paraffin 
embedding and early diagnosis 

Microscopic Examination.—The anterior segment of the eye was normal, except for the 
absence of the central portion of the cornea. A large mound of connective tissue was present 
in the macular region between the retina and the lamina vitrea. This mound was roughly divided 
into two layers, separated by an irregular band of pigment epithelial cells (Fig. 1). In the much 
thinner portion of the mass external to the pigmented cells, the connective tissue was highly 
cellular, vascularized, and in some sections infiltrated by lymphocytes. In some of the sections 
a layer of fibrin and red blood cells was found within this vascular portion and adjaeent to the 


yigment epithelium (Fig. 2). The inner, much thicker portion of the mound was composed of 
pig i 


avascular hyaline connective tissue, in which were found several areas of recent hemorrhage 
The pigment epithelial cells separating the two connective tissue layers were arranged roughly 
in a double row, with many intercommunicating bridges. In some areas they were grouped around 
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Fig. 3 (Specimen 1; T.B.).—Break in the lamina vitrea with a large vessel passing through 
it into the connective tissue mound. A deeply staining fibrinoid material is trapped between the 
layers of pigment epithelium. Cells resembling pigmented fibroblasts are seen above the layer 
of pigment epithelium. 188 


Fig. 4 (Specimen 1; T.B.).—Arteriosclerosis of two large choroidal vessels. Note the 
vascularity of the outer portion of the connective tissue mound. 218 
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small clumps of a deeply staining eosinophilic and amorphous material, resembling fibrin (Fig. 3). 
This material took an orange color with a Mallory trichrome stain and with a Van Gieson 
connective tissue stain, suggesting that it was either fibrin or a closely related product of the 
breakdown of blood protein. In other areas young connective tissue cells were found between 
the rows of pigment epithelium. The epithelial cells themselves were swollen and irregular. 
A few had assumed a fusiform shape, with fibrils extending into the connective tissue mass, so 
that they resembled pigmented fibroblasts (Fig. 3). Stains for iron revealed small amounts of 
free iron in the connective tissue adjacent to the lamina vitrea. The lamina vitrea was irregularly 
thickened, and its continuity was broken in several of the sections. Some of these breaks per- 
mitted passage of large or small blood vessels between the choroid and the connective tissue 
mound (Fig. 3). Smaller breaks in the lamina vitrea contained only a few fibroblastic cells. 
There was moderate arteriosclerosis of the larger vessels in the posterior portion of the 
choroid (Fig. 4). In the macular area there was marked hyaline thickening of the vessels of 
the choriocapillaris and of the medium-sized vessels of the choroid (Fig. 5). Sections stained 
with Van Gieson’s connective tissue stain most clearly demonstrated the extent of the sclerosis 
in this area. On either side of the connective tissue mound, and over its surface, the retina was 


Fig. 5 (Specimen 1; T.B.).—Arteriosclerosis of the choriocapillaris and of medium-sized 
vessels of the choroid. There is moderate lymphocytic infiltration of the macular lesion. %« 155. 


lifted by a layer of serous fluid. This layer of fluid may have accounted for the much larger 
clinical appearance of the mass. The retina over the macular lesion showed remarkably little 
change, and even the layer of rods and cones was intact in most areas. There were a few small 
cystic areas in the layer of ganglion cells and in the inner nuclear layer 

SPECIME 2 through 24.--These specimens were all obtained from the Registry of Oph- 
thalmic Pathology and were coded as disciform degeneration. The histopathologic findings are 


summarized in Tables 1 and 2 


COMMENT 
Thirteen of the eyes were enucleated because of a mistaken diagnosis of malig 
nant melanoma (Table 1). Histologically the lesions in seven resembled those in 
previously reported cases of senile disciform degeneration of the macula. These 
eyes showed a typical mound of connective tissue and proliferated pigment epi- 
thelium. In three other eyes the macular elevation was the result of recent subretinal 
hemorrhages with partial organization. Two showed minimal proliferation of the 
pigment epithelium and connective tissue in the macula, and the 13th eye showed 
87 
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retinal scars elsewhere in the eye, probably the sequela of inflammation 


( 


hemorrhages in 7 of the 13 eyes. Serous separation of the retina, of 


mass in the macula associated with numerous chorio- 


areful examination of all available sections revealed small subretinal or retinal 


variable degree, 


was present in only four. While all the lesions studied were in the area bounded by 


Speamen No 


Specimen | 


(T 


Specimen 
(AFIP ace 
MAW) 
Specimen 3 
(AFIP 
Specimen 4 
(AFIP ace 
Specimen 4 
(AFLP nee 


Specimen 6 
(AFIP ace 
7) 
Specimen 7 
(APIP ace 


Speci nen 


Specimen 
(AFIP ace 


Specimen lo 
(APIP ace 


Specimen 11 
(AFLP ace 


Specimen 12 
(AFIP ace 


Specimen 14 
(AFLP ace 
3821405) 


Paste 1.—Eyes Enucleated Because of Suspected Malignant Melanoma 


CUnteal Diagnosis 


Malignant melanoma: 
increasing size, no 
hemorrhages 


Malignant melanoma: 
hemorrhages around 
lesion 


Malignant melanoma; 
no hemorrhages 


Malignant melanoma: 
no hemorrhages, macular 
lesion increasing in size 


Malignant melanoma: 
central elevated mass, 
extensive serous de 
tachment, no hemor 
rhages, severe byper 
tension 


Malignant melanoma: 
hemorrhages, central 
elevated mass 


Malignant melanoma: 
ho hemorrhages 


Malignant melanoma: 
large eccentric mass, 
hemorrhage over 
surface 


Malignant melanoma: 
small plemented spot 
adjacent to macula: 
X-ray therapy: vitreous 
hemorrhage, retinal de 
tachment 


Malignant melanoma; 
no hemorrhage, no 
history of injury 


Malignant melanoma: 
chorloretinitis, diffuse 
and central, no hem 
orrhages 


Malignant melanoma; 
pigmented lesion above 
macula, increasing in 
size, no hemorrhages 


Malignant melanoma: 
elevated extramacular 
ines, increasing size, 
ho hemorrhages 
mentioned 


Associated Histologic Findings 


Retinal 
or Sub Serous 
Histologic Cause retinal Retinal 
of Meecular Hemor Detach 
Elevation rhage ment 


Connective tissue ; 
mound 


Connective tissue 
mound 


Connective tissue 
mound 


Connective tissue 
mound 


Connective tissue 
mound 


Connective tissue 
mound 


Connective tlesue 
mound 


Subretinal hemor 
rhage; intraretinal 
hemorrhage 


Large subretinal 
hemorrhage with 
early orwanization: 
intraretinal hemor 
rhage 


Subretinal hemor 
rhage: mass of 
organized tissue 
centrally 


Connective tissue 
mound; many chorio 
retinal sears 


Pigment epithelial 
proliferation; thin 
connective tissue 

plaque 

Pigment epithelial 

proliferation; thin 
connective tissue 

plaque 


Choroldal 
Sclerosis 


+ 


Breaks 
in the 
Lamina 
Vitrea 


the superior and inferior temporal vessels, not all of them were centrally located. 
Four of the lesions were almost entirely eccentric, and several others partially 


covered the fovea but may have been centered eccentrically. Mechanical distortion 


of the retina and destruction of its outer layers were found in all but one of the 


specimens. Only 3 of the 13 eyes showed histologic evidence of severe choroidal 


arteriosclerosis, Further study of the choriocapillaris, however, and utilization of 
special stains might well have indicated a higher incidence of sclerosis. Retinal 
arteriosclerosis was recognizable in significant degree in only one eye. 
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The second group of cases (Table 2) includes 11 in which no clinical diagnosis 


of a macular lesion had been made and in which macular lesions were an incidental 


finding after enucleation. All but one of the eyes were removed because of pain 


and loss of vision associated with intractable glaucoma. Seven of them contained 


mounds of connective tissue and proliferated pigment epithelium, histologically 


identical to the lesions of Group I, which were thought to be lesions of disciform 


degeneration. It seemed unlikely that the lesions were related to the disease for 


which enucleation was performed. Although the eyes of Group II had not been 


removed because of a problem in differential diagnosis, they are included in this 


Tasie 2.—Eyes Enucleated for Reasons Other Than Suspected Malignant Melanoma 


Associated Histologic Findings 


Retinal 


or Sub Serous Breaks 
Histologic Cause retinal Retinal in the 
Age, of Macular Hemor Detach Choroidal Lamina 
Specimen No Clinieal Diagnosis Yr Elevation rhage ment Sclerosis Vitrea 
Specimen 14 Glaucoma secondary to MM Connective tissue t + 
(AFIP ace intumeseent lens mound 
Specimen 15 Absolute glaucoma: 79 Connective tissue t 
(AFIP see macular lesion deseribed mound 
270074) yr. previously; prob 
able metastatic tumor 
Specimen 16 Chronie glaucoma: 75 Connective tissue + 
(AFIP ace secondary corneal mound 
140871) uleer 
Speeimen 17 Corneal uleer; end 77 Connective tissue + 
(AFIP ace ophthalmitis; secon mound 
dary glaucoma 
Specimen 18 Autopsy; multiple retinal 72 Connective tissue + + + 
(AFIP ace hemorrhages six days mound; subretinal 
after cataract operation hemorrhage 
Specimen 19 Secondary glaucoma; 75 Connective tiasue _ 
(AFIP ace anterior staphyloma; mound; retinal 
no macular lesion arteriosclerosis 
deseribed 
Specimen 20 Secondary glaucoma: ws Connective tissue + 


(AFIP ace trauma several years mound 
previously 
Specimen 21 Secondary glaucoma: i) Minimal prolifera — 
(AFIP ace injury l yr. previously tion of pigment 
197247) epithelium 
Specimen 22 Secondary glaucoma; 2 Minimal prolifera - 
(AFIP ace recurrent inflammation tion of plement 
122745) since childhood epithellum 
Specimen 23 Absolute glaucoma; 7h Small connective 
(AFIP ace no macular lesion tissue mound; 
15534) deseribed diffuse uveitis 
Specimen YA Absolute glaucoma ~ Minimal prolifera 
(AFIP ace tion of pigment 
20000) epithelium aod 


connective tlesue 


report for the additional information which they contribute to the present study 


of elevated macular lesions 


Of the seven eyes in Group II which contained lesions resembling disciform 
degeneration, hemorrhages which might have been detected clinically were present 


in only three. None of the seven showed extensive serous retinal separation, and 


three of them showed definite sclerosis of choroidal vessels. The remaining four 


eyes showed histologically only a minimal degree of proliferation of pigment epi 


thelium in the macula. Although they did not demonstrate the typical picture of 


a fully developed senile disciform degeneration, they may represent an earlier phase 


of the same reaction. 


All eyes were studied for evidence leading to an understanding of their histo 


genesis. With the exception of Specimen 1, only a few sections were available from 
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each eye. Serial sections, and in some cases special stains, would be necessary for 
accurate analysis of the various stages in the pathogenesis of these lesions. Never- 
theless, it was possible, particularly from the study of Specimen 1, to make certain 
observations which seem to be of value, There is evidence confirming the impression 
of Verhoetf and Grossman that in some instances the lesion of disciform degenera- 
tion is the result of an organized hemorrhage. The presence of iron within the lesion 
in Specimen | is supportive evidence in favor of such an origin. A substance was 
found in several of the lesions which, as a result of differential staining, was thought 
to be fibrin or some closely related fraction of blood protein. It is suggested from 
the study of these eyes that phagocytosis and organization of this material by pig- 
ment epithelial cells is an important phase in the pathogenesis of disciform degen- 
eration of the macula. 

Holm and Klien have indicated that connective tissue arises from more than 
one source. Findings in this study seem to confirm this belief. In most instances, 
a form of hyaline connective tissue appears to be the result of metaplasia of pigment 
epithelial cells, while vascular connective tissue or granulation tissue outside the 
layer of pigment epithelium may be the result of organization from choroidal sources 
through breaks in the lamina vitrea, 

Examination of all eyes in both groups indicates that inflammation, or hemor- 
rhage resulting from trauma, may result in a lesion, the end-stage of which is 
identical with that of disciform degeneration, The formation of a subretinal con- 
nective tissue may, in certain instances, be a nonspecific response by the pigment 
epithelium to a variety of stimuli. 

An attempt was made to correlate the histologic and clinical findings of this 
study to determine their value in the differential diagnosis of benign elevated lesions 
of the macula and malignant melanoma. Reese || has stated that clinically visible 
hemorrhagic extravasations are sometimes seen in malignant melanoma, but are 
not routinely present. The frequent occurrence of retinal and subretinal hemor- 
rhages in the eyes with benign macular lesions studied histologically confirms the 
contention of others that clinical evidence of such extravasations is of diagnostic 
value. It is apparent, however, that grossly visible hemorrhages are not a universal 
finding in disciform degeneration of the macula. 

The rarity of extensive serous detachment in the group of eyes included in this 
study is in keeping with the impression of previous authors. This is in distinct 
contrast to the common occurrence of serous retinal detachment associated with 
malignant melanoma. 

The study indicates that disciform degeneration and other benign macular 
lesions are not always centered in the fovea. Clinical evidence of an eccentrically 
located mass, therefore, could indicate either a tumor or a benign lesion, and the 
fact that it is eccentric would not be of especial differential diagnostic value. 

Gradual increase in the size of a macular lesion is frequently considered a sug- 
gestive sign of tumor, while disciform degeneration classically decreases in size as 
organization progresses. Five of the 13 eyes in Group I, however, gave clinical 
evidence of enlarging central lesions. Secondary hemorrhage within the lesion, or 
the accumulation of serous fluid over its surface, may account for gradual increase 
in the size of benign macular lesions. 
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Reese { has observed that the retina over the surface of a proliferative type of 
senile macular degeneration is less uniform in appearance than the retina over the 
surface of a malignant melanoma. He notes, however, that in malignant melanoma 
the retina sometimes becomes adherent to the tumor and appears heavily pigmented, 
due to replacement of retinal elements by proliferating pigment epithelium, The 
results of the present study indicate almost universal secondary destructive changes 
in the retina associated with disciform degeneration. Pigment, however, is deeply 
buried in connective tissue in such cases, and is less likely to be visible ophthal- 
moscopically. The striking lack of retinal change in the one eye which I observed 
(Specimen 1) suggests that the retina may occasionally present a uniform appear- 
ance clinically, making it difficult to differentiate from a malignant melanoma. 

The infrequent occurrence of histologically recognizable choroidal or retinal 
arteriosclerosis in this series of eyes has been noted. Clinical observations indicating 
the presence or absence of such vascular changes would appear to be of little help 
in the differential diagnosis of elevated macular lesions 


CONCLUSIONS AND SUMMARY 


A review of the literature on senile disciform degeneration of the macula and 
its differential diagnosis has been made. A histologic study has been made of 24 
eyes with non-neoplastic central elevated lesions resembling disciform degeneration, 
23 of which were from the Registry of Ophthalmic Pathology. The study indicates 
that disciform degeneration may frequently be the result of spontaneous hemorrhage, 
as suggested by Verhoeff and Grossman, but that entirely similar lesions may also 
be the result of inflammation or of trauma. The clinical differentiation of disciform 
degeneration of the macula and malignant melanoma is often difficult. The histo- 
logic study indicates that hemorrhagic extravasations adjacent to the lesion, the 
absence of serous retinal detachment, and the absence of pigment changes over the 
surface of the lesion are valuable clinical signs favoring a diagnosis of disciform 
degeneration. Progressive enlargement of the lesion and eccentric location of the 


lesion are signs compatible with the diagnosis of either disciform degeneration or 


malignant melanoma. It would seem that removal of an eye for a suspected malig- 


nant melanoma which later proves to be a disciform degeneration of the macula is 
occasionally unavoidable with present diagnostic techniques 


Reese,® p. 250. 
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LIPOLIQUID IN TREATMENT OF HEMORRHAGIC 


DIABETIC RETINOPATHY 


MARTHA RUBIN FOLK, M.D., Chicago 


ANY 


attempt to abort the vascular comphi- 


DRUGS have been used in an 
cations of diabetes mellitus. To date none 
has proved effective. Recently the liver has 
been implicated as possibly playing a role in 
these vascular complications. A tendency 
toward fatty infiltration of the liver has been 
This 


fatty infiltration is believed to impair liver 


noted in diabetes and arteriosclerosis 


function and thereby predispose, in some as 
yet unknown manner, to increased vascular 
disease. By reducing fatty infiltration by 
the use of lipotropic substances, and thereby 
improving liver function, it is hoped that the 
vascular disease will be arrested. The lipo 
liquid used in this study contains choline, 
the most effective lipotropic agent known, 
inositol, and vitamin By», believed to be cata- 
lysts in the formation of the mobile choline 
based phospholipids. 

It is the purpose of this report to note the 
effect of Lipoliquid used in the treatment of 
50 consecutive cases of diabetic retinopathy 
from the metabolic clinic of the Mount Sinai 


The 


total daily dose amounted to 11.25 gm. of 


Hospital over a period of two years 


choline, 12.6 y of vitamin Bys, and 225 mg 
of inositol, 
\ll the patients were between the ages 


of 55 and 75, with a known duration of 


diabetes of between 15 and 25 years. One- 
third of the cases were of mild, one-third of 
moderately severe, and one-third of severe 
diabetes, as judged on the basis of insulin 
requirements 

50 cases, 


(of the 


grees of diabetic retinopathy without retinitis 


35 showed varying de- 


Department of Ophthalmology of the 
Hospital and the Medical 


From the 
Mount 
School 


Sinai Chicago 


proliterans. Visual acuity in this group 
ranged from 20°50 to 20/100. With Lipo 
liquid therapy many of the hemorrhages were 
noted to resorb within a period of three 
weeks. No change was noted in the status 
of the microaneurysms or exudates. Despite 
Lipoliquid therapy, recurrent hemorrhages 
occurred in all cases. At the end of the two 
year period of observation 15 of the cases in 
this had 


visual acuity, while the other 20 had lost be 


group maintained their original 


tween one-half to two lines. ‘wo of the cases 


show evidence of mild retinitis proliferans. 


Fifteen of the 50 cases showed diabetic 


retinopathy plus retimitis proliferans. Five 
patients in this group had evidence of retinal 
edema as part of a systemic edema, asso- 
ciated with marked renal and cardiac disease. 
\ll of these patients showed progression of 
the retinitis proliferans, despite Lipoliquid 


therapy, and further marked visual loss 


SUMMARY 
bifty 
treated 


patients with diabetic retinopathy 


were with Lipoliquid, contaming 
When as- 
socia‘ed with retinitis proliferans, treatment 


About half of 


the patients without proliferation showed no 


choline, inositol, and vitamin By 
was completely unsuccessful 


progression, and the remainder only slight 
progression. However, this group of patients 
frequently maintained their visual acuity for 
a long period of time, and the development 
of retinitis proliferans in two cases and of 
recurrent hemorrhages in all cases suggests 
that Lipoliquid is of very limited value in the 
diabetic retin- 


treatment of hemorrhagic 


opathy 


The Lakeside Laboratories, Milwaukee, provided 


the Lipoliquid 


25 F 


W ashington St. 
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VISUAL CHANGES IN PROGRESSIVE EXOPHTHALMOS 


JOSEPH IGERSHEIMER, M.D. 
BOSTON 


ROGRESSIVE exophthalmos is often called “malignant” exophthalmos, and it 

is sometimes referred to as exophthalmic ophthalmoplegia ( Brain '*), thyrotropic 
exophthalmos (Mulvany '*), and a hyperophthalmopathic type of Graves's disease 
(Means **). In contrast to the slight exophthalmos of goiter, which may be com- 
bined with some staring, the malignant type is characterized by its progressive 
nature ; periorbital and lid edema ; diminution or lack of resiliency, elicited by palpat- 
ing the eyeball; limitation of ocular motility, often causing diplopia, and retraction 
of the upper lid, resulting in staring. In some cases thyrotoxicosis precedes this 
exophthalmos, but usually by the time there are signs of progressive exophthalmos 
the thyroid condition is well controlled or has reached the stage of hypothyroidism ; 
occasionally there is no thyroid history whatsoever. lortunately, malignant exoph- 
thalmos occurs infrequently, for it is a disabling and dangerous disease and a great 
burden to the patient, as well as to the physician, particularly the ophthalmologist. 
The exposure of the cornea and the different types of ophthalmoplegia are the most 
frequent ocular signs with which we have to concern ourselves. There is, however, 
a third group of disturbances which deserve attention and which are related to the 
visual pathways. They are not at all unknown to the expert in the field of exophthal- 
mos, particularly the neurosurgeon; but in the literature they are very rarely 
described in detail. 


: I wish to report on six such cases with visual changes. I have seen three of 
them; three have been collected by Dr. David G. Cogan,* and he asked me to 
include them in my report. 
REPORT OF CASES 
Case 1.—A 38-year-old man. 


1945: Thyrotoxicosis successfully treated. 


1951: Diplopia and beginning exophthalmos of left eye. For years no thyroid symptoms (only 
fatigue). Thyroid tablets used all the time. Left exophthalmos becomes progressive; 

é periorbital edema; resiliency diminished; absence of upward gaze. Vision failing (from 

| 20/20 to 20/70). Fundus normal, including macula, but lower squares compressed on 

Amsler chart 

December: X-ray treatment to pituitary (six irradiations). 


1952: January: Beginning and progressive exophthalmos of right eye, with progressive lid 

lag. Fundus and visual field normal, while in lower temporal field of left eye a dis- 
turbance starts, “as if light goes on and off.” 
May: Another six irradiations to the pituitary. Palpebral fissure on left becoming 
smaller; on right side, larger (March: O, D. 12 mm., O. S. 10.5 mm. June: O. D. 15 
mm., O. S. 9.5 mm.). Vision and fundus normal in both eyes; exophthalmos almost equal 
on two sides (O. D, 26 mm., O. S. 25 mm. [Hertel]). 


1953: Exophthalmos: O, D. 25.5 mm., O. S. 24.5 mm. Lid fissures still same. Vision and 
fundus normal. Most intriguing is the diplopia. 


Associate at Tufts College Medical School. 

Read before the Section on Ophthalmology at the 103rd Annual Meeting of the American 
Medical Association, San Francisco, June 24, 1954. 

* Associate Professor of Ophthalmology, Harvard Medical School; Director, Howe 
Laboratory of Ophthalmology, Boston. 
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This 38-year-old patient suffered originally from thyrotoxicosis, was first treated 
with radioactive iodine and later with thyroid, and was under treatment with the 
latter drug when the progressive exophthalmos started, six years later, first on the 
left side, then on the right. 

This case gives me the opportunity to comment on some visual peculiarities. 
There was some temporary reduction of central vision in each eye which was not 
complicated by a central visual field defect or an ophthalmoscopic change. This type 
of slight and temporary visual failure has been mentioned by different authors. We 
have no explanation for this change, and it has very little significance, 

Another phenomenon in the visual function of this patient is worth mentioning, 
since the same symptom was present in the third case. In tests of the fields there 
was a flickering of the test object in the left eye only, and the patient had the impres- 
sion of a light going off and on. In both patients this phenomenon was in the lower 
temporal field of the left eye, at times not quite reaching into the central region ; at 
other examinations, reaching also somewhat into the right lower quadrant. ‘The fun- 
dus and central vision were normal, The proptosis, which was more marked in the 
left eye at the time when this symptom was first observed, later manifested itself in 
the other eye to about the same degree, and in the third patient it was always equal 
in the two eyes. This type of field anomaly, the flickering, is suggestive of a dis- 
turbance in the retina. Furthermore, the metamorphopsia found with the Amsler 
chart in the same (left) eye of the first patient favored such an assumption. The 
phenomenon lasted about 15 months in this case and then disappeared 

Since it was suspected that this field defect was due to some disturbance of the 
retina, | wish to mention that in a few instances real retinal pathology has been 
seen in progressive exophthalmos. Ida Mann! described a patch of exudate in the 
macula, with vision of 6/36, in one eye. After thyroid treatment the exudate dis- 
appeared and vision improved to 6/6. Observations have been made of tension lines, 
ridges, or folds in the retina, similar to findings in cases of orbital tumor (Mann,? 
Walsh,* Steinmetz*) ; in the cases of Mann and of Steinmetz there was at the same 
time retinal or neuroretinal edema. 

In the last century, the prominent ophthalmologist O. Becker (Sattler ®) stated 
that he had found arterial retinal pulsation in many cases of Graves’s disease. The 
only confirmation of this in recent times was given by Savin,® who stated that the 
only fundus appearance characteristic of thyrotoxicosis is arterial pulsation. In this 


connection, it is of interest that Braley ** found an elevation of intraocular pressure 


in a number of cases 
Case 2.—A 65-year-old woman. 
1950 
January Jeginning exophthalmos and lid swelling. 
July: Thyrotoxicosis treated with propylthiouracil. Failing vision. 
1951 
January Thyrotoxicosis under good control. 
oO. D Exophthalmos 22 mm.; acuity, counting of fingers; central scotoma; 
temporal pallor. 
O. S.: Exophthalmos 24 mm.; acuity 20/50; field normal, only weakness for colors 
on temporal side of fixation point; doubtful temporal pallor. 
1952 Vision slowly improving; patient can read a newspaper now 
1953 
October: Patient euthyroid. Still some exophthalmos. No diplopia. Normal resiliency of 
eyeballs. Patient takes thyroid tablets all the time; feels well. 
O. D.: Counting of fingers; central scotoma. Disc grayish white. 
O. S.: Vision 10/15; reads finest print. Temporal pallor. 
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Case 3.—A 50-year-old woman. 


1951 Hyperthyroidism with exophthalmos 
1952 
April 


Exophthalmos: 20 mm. O. U. Vision: O U. 20/20 


Fundi normal Paralysis 


of upper gaze 


May | 0. D, 20/50. Central and parac entral scotoma (Fig. 1) 


August Exophthalmos: 25 mm. O. U Vision: O. D 20/200; O. S. 20/20 


Field defect 
(“off and on”) (Fig, 2). 


September: Vision: O. D. same: O. S 20/50. 
1953 


January Exophthalmos: 23 mm. O. U. O. D 20/40; still small central seotoma 


; slight 
pallor of dise (7), 


xs 20/20; fundus normal : slight defect below fixation point 


Cave 3 
7-/-52 


| 
Seaton. 


far 10 


lig 


Vision 20/200 


Fig. 2.—Vision 20/50 


April QO. D. 20/15; O. S. 20/20. No 
defect in left eye 


scotoma any longer in right eye: only relative 


Fundi negative. Patient takes 5% grains (0.33 gm.) of thyroid daily 


November: Visual complaints. O. D. 20/20: ©. S 20/30 


Exophthalmos: O, D. 24 mm.: S 22 mm 


Relative paracentral scotoma on 


left eye. Pallor of dise ( gp 


CASE 4.—67-year-old woman 


1952 


January 
1953 
March 


Hyperthyroidism, treated with radioactive iodine, then with thyroid, 


Proptosis first on right side ; two weeks later on left. 


June Failing vision 


July xophthalmos: O. D. 21 mm O. 5.19 mm. Fundi normal. 


O.D 10/200. Central and paracentral scotoma (Fig. 3), 
QS 20/50 


September: O. D. hand movements: O. § 20/50 


Dx: Decompression operation (Dr, J. C. White+). After operation, O. D, 
20/40; S. 20/30 


t Associate Professor of Surgery, Massachusetts General Hospital. 
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\ 44-year-old woman 
1951 
June Ihyrotoxicosis. Exophthalmos: O. U. 26 mm. Periorbital edema. Recently 
failing vision. ©. D. 20/30; O. S. 15/200 (? central scotoma). Fundi normal; 
only venous congestion 
July Decompression operation on left side (Dr. J. C. White) 
October Exophthalmos: O. D. 25 mm.; O. S. 17 mm. Still considerable periorbital edema 
Hypertropia of about 15 degrees. O 20/15; O. S. 20/20 
1953 
November: Patient feels very well, is able to work every day (Dr. J. MeClintock). Corrected 
vision 20/25 for each eye. Fundi normal. Paresis of left inferior reetus and 
of left superior oblique muscle without diplopia. Lid edema receded, but still 
marked exophthalmos (QO. D. 23 mm.; O. S. 19 mm. [Hertel], Dr. J. A 
( etner) 


7-vear-old woman, 


Periorbital swelling, redness of the eyes, and exophthalmos for four weeks 
Exophthalmos: ©. U. 28 mm. (Hertel). Dises normal. Veins somewhat dilated 


No arterial pulsation 


Fig. 3.—Central and paracentral scotomas. Vision equals hand movements 
Intraocular tension O. U. 20 mm. He. Vision on right eye counting of fingers 
at 3 ft. (90 em.); on left eye 3/200. Central scotomas in both eyes, more 
pronounced in right one. Border of fields normal for hand movements 
Dec. 24 Edema and exophthalmos progressive 
Treatment: As yet, thyroid, 2 grains (0.12 gm.) daily. rom now on, cortico 
tropin, 20 mg. every six hours 
A few days 
later Periorbital edema greatly reduced and ocular movements much better 


1954 


Jan. 6 Vision on right eye 3/50, on left eye 3/20; she can read 18-point type (Lebensohn 


chart). Still central scotoma. Exophthalmos: O. D, 26 mm.; O, 5. 28 mm 
Sudden operation for abdominal complications (appendectomy, transverse colos 
tomy). Corticotropin and thyroid discontinued 
Exophthalmos about the same. No periorbital edema. Besides the heart trouble, 
malignant tumor of the breast, and the abdominal complications, nothing abnor 
mal was found, and the exophthalmos was unexplained 
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COM MENT 


The second, third, fourth, and fifth cases all had had or still had signs of thyro- 
toxicosis, The sixth case, however, an 87-year-old woman with heart trouble, did not 
show any symptoms or signs of a present or past thyroid condition 

These five cases have one point in common, and this brings us to the main topic 
of this report. They all had at times such a marked reduction of visual acuity in 
one eye that blindness seemed to be an imminent danger. Usually the other eye 
also had some reduction of vision, but to a much less degree. This loss of visual 
acuity was due to a central and paracentral scotoma. ‘The ophthalmoscopic picture 
of the dise was normal in Cases 4, 5, and 6; there was a doubtful pallor in Case 3, 
and in Case 2 the pallor was definite in the right eye and questionable in the left. 

The second point which these cases have in common is the absence of any trace 
of pathology in the retina, with the possible exception of the left eye of Case 3. 

There is no doubt that the visual failure was due to an involvement of the optic 
nerve, Absence of edema of the disc and of vascular engorgement around the disc, 
as well as lack of any intracranial signs, makes it most likely that the source of the 
optic involvement was within the orbit behind the globe. The contents of the orbit 
in malignant exophthalmos are under high pressure, as is manifested by the dimin- 
ished resiliency, One can then speculate that great pressure must be exerted on the 
optic nerve near the optic foramen or in front of it. 

The literature is surprisingly meager concerning this occurrence. There are a 
few cases of optic atrophy in the older literature (i-mmert,’ Friedmann *), without 
any description of the course of the optic disease. Foster Moore * probably had the 
same condition in mind when he mentioned retrobulbar neuritis as a complication 
of severe exophthalmos, as did Sattler, in 1921,'° and Paufique, Papillon, and 
(;uinet,'' in their first case. Brain '* mentioned primary optic atrophy as one of the 

rare complications of exophthalmic ophthalmoplegia, which he refers to as malig- 
nant exophthalmos, Lyle '* describes two cases which are similar to ours in that 
there was defective vision and pallor of the disc, and in one of them there was a 
small paracentral scotoma. He reports his two observations together under the title 
“ischemia of the optic disc.” 

There are other observations which make it evident that the optic nerve occa- 
sionally is injured a good distance behind the globe. Naffziger '* has found three 
instances of altitudinal hemianopsia; in each instance the lower half of the field 
was lost. It is most likely that the region of damage was near the optic foramen. 
In one of those patients of Naffziger,’® the inferior half of whose visual field was 
lost, the central vision was reduced to counting fingers at 2 ft. (60 cm.), but the 
fundus did not show any pathology. Naffziger and Means ** have also seen a case 
with a bitemporal defect ; whether or not the chiasm was involved is undetermined, 
since intracranial pathologic signs are generally not known in cases of malignant 
exophthalmos. 

While the cases which I described did not show ophthalmoscopic evidence of 
early optic nerve damage, there are apparently many others in which papilledema is 
the main feature, It may be combined with retinal hemorrhages (Naffziger,’’ Mul- 
vany,"* Walsh,* Meadows,”® Lyle’) or with very marked venous engorgement 
(Ruedemann,”® Ida Mann*), The neurosurgeon uses the presence of papilledema 
as one of the main indications for surgical intervention. The prominence of the disc 
may reach 5 D. (Poppen*'). This papilledema seems almost invariably to be com- 
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bined with great loss of vision, since it is often noted that the vision improved after 
the treatment. More detailed data about visual acuity are given by Thomas and 
Woods,”? Falconer and Alexander,** Lyle,’* and Braley,** but rarely about a visual 
field. 

The fact that papilledema in malignant exophthalmos is accompanied by visual 
failure demonstrates that in pathogenesis it differs from papilledema caused by 
intracranial pressure, which in the early stages has no visual complication. It must 
have a local source. It is also true that both types of papilledema, if the pressure is 
not relieved, can be followed by optic atrophy. 

This local source is apparently the high tension from which the orbital contents 
suffer in severe exophthalmos ; it is comparable to the effect of a tumor. Mulvany '* 
attributes congestion and swelling of the dise to direct pressure of the swollen 
muscles on the optic veins. The effect on the more posterior or on the more anterior 


Fig. 4.—Axial degeneration of the optic 
nerve caused by a tumor in the meningeal 
sheath within the orbit Reproduced from 
Schlodtmann, in Festschrift fur A. V. Hippel, 
Halle, 1900; published by C. Marhold, Halle. 


Fig. 5—Sarcoma of the orbit not invading the optic nerve (Igersheimer, J von Graefes 
Arch. Ophth. 95:1, 1918; published by Springer-Verlag, Berlin) 


part of the optic nerve may be seen in one and the same nerve, as in an interesting 
observation of Hedges and Rose.** A 44-year-old woman had a remission of thyro- 
toxicosis, accompanied by central and paracentral scotomata in both eyes and reduc 
tion of vision to 20/40. Later, papilledema developed in the right eye. 

Why in many cases, in spite of a high degree of exophthalmos, the vision 
remains intact, and why in other cases, with about the same degree of exophthalmos 
in the two eyes, one eye shows a much higher degree of visual loss than the other, 
is hard to explain. At decompression operations Faleoner and Alexander found the 
orbital contents to be under increased pressures in some instances, in others not. 

Since, as far as | know, anatomical studies of the visual pathways have never 
been made in this field, I shall refer for comparison to some findings in which a 
real orbital tumor had damaged the optic nerve by pressure alone. In the case 
of Schlodtmann ** a tumor in the meningeal sheath of the second nerve was located 
in the posterior part of the orbit (Fig. 4). While the periphery of the cross section 


of the nerve looks normal, one can see an atrophy in the central part of the nerve 
reaching forward to the region of the central vessels. This explains a central 
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scotoma and a normal dise (at least for quite a while). Another patient died of a 
sarcoma which originated in the nasal sinuses and invaded both orbits, but did 
not involve the optic nerve (Fig. 5). Two months before the patient's death one 
could still demonstrate a great central visual defect (Fig. 6). Anatomically the 
nerve fibers showed simple degeneration; only in the region of the central vessels 
was there an enormous stasis, with dilatation of vessels and hemorrhages (Fig. 7) 
(Igersheimer ) 

It seems, therefore, that in case an increased pressure in the orbit has a dam- 
aging effect upon the optic nerve in the region of, or in front of, the optic foramen, 
the papillomacular bundle and its surroundings are mainly disturbed. The result 
is failing vision with central or paracentral scotoma; the fundus is normal and 
only later shows pallor of the disc. In other cases, besides the damaging effect 


on the nerve fibers, the pressure causes stasis in the region of entrance of the 


lig. 6.--Sarcoma of the orbit. Central visual 
defect two months before death (Igersheimer, 
] von Graefes Arch Ophth 95:1, 191k; pub 
lished by Springer-Verlag, Berlin) 


Vig. 7.—Sarcoma of the orbit. Simple degeneration of the optic nerve only in region of 
central vessels. Great stasis (Igersheimer, J.: von Graefes Arch. Ophth. 95:1, 1918; published 
by Springer-Verlag, Berlin) 


central retinal vessels in the optic nerve. The result is failing vision, probably 
with central or paracentral scotoma, and papilledema. 

krom some publications on chronic orbital myositis and orbital pseudotumor, 
it seems that visual changes similar to those in malignant exophthalmos may occur 
in these conditions (ef. cases of Benedict and Knight *’ and Ellett **) 

| myself saw a middle-aged (49-year-old) patient who had unilateral exoph- 
thalmos, with excessive lacrimation and conjunctival injection. [Exploration of 
the orbit was done by Dr. Bertram Selverstone, and a lymphocytic infiltration was 
found microscopically. The diagnosis of a lymphomatous disease was supported 


by the finding of a pathologic lymph node in the left axilla. Sometime later the 


proptosis of the right eye increased again and was combined with reduction of 


vision. The patient had vision of 10/20 in the proptosed eye and a relative central 
scotoma for red and blue. In the left eye he had 10/10 vision and a normal field. 
The fundus was normal in both eyes. On the Hertel exophthalmometer readings 
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were 26 mm. for the right eye and 19 mm. for the left eve. After 10 x-ray irradia 


tions to the orbit, the exophthalmos disappeared totally. Vision on the right eve 


increased to almost 10/10, and there was no longer any scotoma 


Having discussed the pathogenesis of the visual changes in malignant exoph 


thalmos, we now come to the highly practical question of what one must do in a 


case in which one eye is already greatly reduced in vision and the second eye 


is failing, 


TREATMENT 


There are several possible forms of therapy. 


The first one is to wait a certain time and to continue the medical treatment, 


e. g., with thyroid tablets, as was done in Cases 2 and 3. Some of the cases appar 


ently run a self-limiting course. Ida Mann had good results with conservative 


treatment in many of her cases 


A second form of treatment is the systemic use of corticotropin or cortisone, 


In Case 6, in which there was no history of thyroid involvement and the patient 


was too old for any heroic procedure, corticotropin was started, and atter a few 


days the periorbital edema subsided to a high degree. The improvement of vision 
followed this diminution of edema. The exophthalmos, however, responded 


very little. 


If the progressive exophthalmos cannot be controlled by medical treatment 


or blindness seems imminent, there are two methods which have to be considered: 


x-ray treatment to the pituitary and orbital decompression 


When one consults the literature on the usefulness of these two procedures, 


one finds that in most papers only the effect upon the exophthalmos is reported, 


while in only a few cases is visual pathology mentioned. Most authors feel that 


x-ray treatment has little value. Nafiziger **; McCullagh, Ruedemann, and Gard 
Sloan,*’ and Hedges and Rose *° consider this treatment as 


ner Meadows 


not impressive or as doubtful in its efficacy. Brain '* feels that it is satisfactory in 


some cases; Juler (Law “') saw a good result in one patient within two months 


Seierwaltes ** followed 10 cases from 6 to 4&8 months and noted a_ significant 


recession of the exophthalmos in 7 cases. Two temporal fields were used, and, 


in addition, an anterior nasal field in two patients. The total amount of radiation 
was 700 r per field, with a field size of 8 by 7 cm. The average interval between 


radiation therapy and the beginning of the recession of exophthalmos (2 mm. or 


more) was three months. Occasionally the treatment was repeated after several 


months. In one case there was visual failure, but its character is not clearly 
described (“black-out of right visual field”), nor is the effect of the x-rays on the 
vision mentioned. Hermann's ** results have also been gratifying in a number of 


patients, but she stresses the necessity of using at least 3,000 r for the irradiation 
of the pituitary. Paufique, Papillon, and Guinet'' suggest even 4,000 r. The 
difficulty in interpreting the results of x-ray treatment is demonstrated by the 


first case of our series. One month after irradiation, exophthalmos, puffiness, 


retraction of the upper lid, and ophthalmoplegia developed in the second (right) 


eye, and three months after the irradiation the lid retraction of the first (left) 


eye began to lessen, until there was a great difference between the two eyes. It is 


a matter of speculation as to whether these two somewhat contradictory events 


were in any way related to the x-ray treatment 


A much more aggressive method is the orbital decompression proposed by 


Naffziger,* or a modification of this operation. This procedure is justified only 


101 


A. A. ARCHIVES OF 


OPHTHALMOLOGY 


when blindness is imminent. Under such circumstances its indication is stressed 


by Naffziger, Mulvany, brain, Meadows, and others. When we as ophthalmologists 
are confronted with the problem, it is important that we be acquainted with the 
risk and the results of the operation. Besides the danger of a meningeal infection, 
which is very slight in these days, it is a fact that the exophthalmos after the 
operation often does not recede for some time and that the orbital edema increases. 
Therefore, it is well to protect the cornea by a tarsorrhaphy immediately after the 
decompression. Occasionally the exophthalmos first decreases and then returns, 


as in an observation of Hedges and Rose. On the other hand, we occasionally find 


that a bilateral exophthalmos recedes after a unilateral decompression. The experi 
ence of Naffziger, Poppen,*® and others reveals that, in spite of persistent or 
increasing orbital edema, restoration of vision follows the decompression. In con 
trast to this optimistic view, Law noted several cases of papilledema in which the 
vision was diminished after orbital decompression, and Lyle supported him, although 
there was a marked improvement in vision after decompression in one of his cases 
of papilledema. 


It is now of interest to look at our series and to see what one can learn from 
it. In the fourth and fifth cases a decompression operation was performed in the 
Massachusetts General Hospital. The failing vision had begun only a short time 
before the operation but was progressing rapidly. The immediate visual result 


was an excellent one in both cases. In Case 5 the success was lasting, while in 


Case 4 it was not possible to get later information. In Cases 2 and 3 the visual 
situation was also very grave, and the possibility of an operation had to be pre- 


sented to the two women. It was a great responsibility for the consulted ophthal- 
mologists, but the decision was made easy by the patients themselves, since both 
refused surgical treatment. What happened? The 50-year-old woman, who had 
greatly reduced vision (20/200) and central scotoma for over five months, regained 
her full vision within two or three months by continuing her thyroid therapy. 
The vision in the right eye of the 65-year-old patient began to fail in July, 1950; 
in January, 1951, she could only count fingers, and there was a central scotoma 
and temporal pallor of the disc. This eye cid not recover; in October, 1953, the 
vision, visual fields, and fundus had not changed, showing that the degeneration 
in the optic nerve had already begun and that a decompression would probably 


not have saved the function at the time when we thought of an operation. 
From these four observations it can cautiously be concluded (1) that even a 
great loss of central vision can be restored with and without orbital decompression 


so long as ophthalmoscopy does not show signs of optic degeneration, and (2) 


that the prognosis is guarded if the dise shows some pallor. In Case 2 the dise of 
the second eye had a doubtful pallor, but there was no scotoma and the reduction 
of vision was moderate ; this eye recovered totally under medical treatment (propy! 
thiouracil ), 


In very desperate cases (Shannon and Hunt ®*; Hermann **) both procedures 


have been used on the same patient—irradiation to the pituitary first, followed 
by decompression, or vice versa. 
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IDIOPATHIC LIPEMIA RETINALIS 


WINDSOR S. DAVIES, M.D., Detroit 


| IPEMIA retinalis is that condition found 


ophthalmoscopically in a patient with 
hyperlipemia in whom the blood lipids have 
become sufficiently increased to alter the ap 
pearance of the retinal blood column, the 
arteries and veins appearing as broad cream 
colored ribbons against a milky background, 
Hyperlipemia occurs as the result of an ab 
normal increase in the neutral fats, the serum 
developing a milky appearance when the neu 
tral fat 


LOO 


content reaches about 500 mg per 
lipemia retinalis, however, does not 
appear until the neutral fat content is much 


higher 


the 
of lipid substance in the serum is dependent 


\ccording to Thannhauser, amount 


upon the following factors: (1) the absorp 
tion of fat from the intestine; (2) the migra- 
tion of fat from fat depots to the organs of 
fat disintegration; (3) the deposition of fat 
in subcutaneous and other fat-storing tissue ; 
(4) the speed of fat disintegration in the 
organs, that is, the balance between fat trans 
portation and fat combustion, and (5) the 
disturbance of the lipid metabolism within the 


cell 


symptom from a disturbance of any one of 


Hyperlipemia may result as a clinical 


hese five processes. 

Thannhauser * describes three basic types 
of hyperlipemia: (1) physiologic hyperlip 
emia, following intake of an excessively high 
fat meal; (2) transportation hyperlipemia, 
chronic alcohol 
leuke 


mias, lipid nephrosis, and poisoning, as with 


2s seen in diabetes mellitus, 


ism, starvation, severe anemias and 


phosphorus, chloroform, and carbon tetra- 
chloride, and (3) retention hyperlipemia, this 


being characterized as an essential, or idio 


From the Ophthalmology Department of Wayne 


University College of Medicine and the Kresge Eye 
Institute 


pathic, hyperlipemia. The cause of the idio 
pathic hyperlipemia is unknown 

Heyl,’ in 1880, first described the clinical 
picture of lipemia retinalis. Since that time, 
of approximately 78 reported cases of hpenmna 
retinalis, 65 have occurred in patients with 


and 13 


clinical or laboratory findings sugyestive otf 


diabetes mellitus have shown no 


diabetes mellitus (Wagener *; Dunphy 


Bernstem and associates “; Goodman, Shu 


man, and Gaoodman Kauffman P 


epard 


Grossmann and Hitz,'’ and Everett,'' 1 case 


Holt, 


Groom and Rucker, 


A\viward, and Timbres,'? 2 cases; 


each ; 
3 cases ) 

Wagener * deseribed a case of hyperlipemia 
with lipemia retinalis ina 9-year-old boy who 
had received radium therapy for lymphatu 
leukemia, Holt and associates '’ reported two 
cases of idiopathic lipemia retinalis occurring 
in an 11-year-old girl and her 2'.-year-old 
brother. In the girl, the lipemia was associated 
with hepatomegaly, splenomegaly, psoriasis, 
peculiar ulcerations of the skin, and malnutri 
tion. Lipemia retinalis occurred when the 
fats rose to 2.5 to 3%. lexamination of the 
hoy showed lipemia retinalis associated with 
an enlarged liver and spleen and a blood fat 
of 3% 


in these cases is due to a defective mechanism 


The author suggested that the lipemia 


for removal of blood fat by the liver, a mech 
anism in which a humoral factor appears to 
he concerned 

Goodman * reported a case of idiopathic 
lipemia with secondary xanthomatosis, hep 
atosplenomegaly, and lipemia retinalis in 
which all laboratory tests were normal and 
no cause for the lipemia could be found 
Kautfman * 


nalis in a nondiabetic 25-year-old Negro man 


reported a case ol lipemia ret 


having alcohol gastritis and vaseular hyper 
tension. In Lepard’s * case of lipemia retinalis 


diabetes mellitus, the 


old 


revealed an enlarged spleen and liver 


without evidence of 


patient was 6 years and examination 
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Grossmann *” reported a case of severe 
lipemia retinalis in a 55-year-old man having 
idiopathic hyperlipemia. When first discov- 
ered, the blood fat was 13.13%. The lipemia 
retinalis was seen receding when the lipid 
content fell to 4.06% and disappeared when 
it fell to 2.12% 


‘Groom and Rucker reported three cases 
of nondiabetic lipemia retinalis—one in a 
59-year-old white man presenting the pic- 
ture of idiopathic hyperlipemia, another in 
a 33-year-old white man who was a chronic 
alcoholic, and a third in a 7-month-old white 
hoy who was afflicted with Niemann-Pick 
disease. The author stated that in lipemia 
retinalis the appearance of the retinal vessels 
depends upon the presence of an excessive 
concentration of neutral fat in the blood, 
that other lipids (cholesterol, cholesterol 
esters, and phospholipid) may be present in 
abnormally high concentration, but that they 
are incidental and do not contribute to the 
ophthalmoseopic picture 

Dunphy ° reported the case of a 47-year-old 
man with idiopathic hyperlipemia showing 
lipemia retinalis and secondary xanthomato- 
sis. He stated that the lipemia retinalis 
paralleled the neutral fat level of the serum. 
\lthough it was impossible to get blood sam 
ples at the exact time the lipemia retinalis 
appeared and disappeared, the retinal vessels 
always appeared normal when the neutral fat 
dropped below 2,000 mg. per 100 ce. and 
were tound to be milky or creamy when it 
rose to 2,500 mg. per 100 ce. or above. 

verett '' reported the case of a 3'4-year- 
old boy having nondiabetic lipemia retinalis. 
He stated that the milky quality of lipemic 
serum is due to the presence of lipid droplets 
of a size greater than one-fourth the wave 
length of visible light, that in a lipemic serum 
the colloidally suspended lipids coalesce to 
form visible droplets and a milky serum re- 
sults 

Various investigators have attempted to 
correlate the concentration of the blood lipids 
with the appearance and disappearance of the 
retinal lipemia. Wagener * stated that lipe- 
mua retinalis appeared when the fat content 
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reached 4 to 5%; Holt, Aylward, and Tim- 
bres,’* between 2.5 and 3% ; Igerscheimer,"™ 
3%, and McCann,'* 9.5%, with the condition 
disappearing in his case at 10.8%. McKee 
and Rabinowitch *® noted that the fundus 
did not return to normal until the blood fat 
had fallen to 1.3% ; Chase,'’? when it was be- 
tween 1.42 and 1.13%. Parker and Culler ** 
reported lipemia retinalis appearing when the 
fat content was 3.5% and disappearing when 


it reached 2.5%, while Lepard * noted its ap- 


% 
pearance at 4.25% and its disappearance be- 
low 2.8%. Although there is variation as 
reported by different authors, lipemia reti- 
nalis appears approximately when blood fats 
increase to 3.5% and disappears when these 
fats decrease to below 2.5%. 

Parker and Culler,'* in a series of 38 cases 
of lipemia retinalis, found acidosis present in 
all but 2 patients. Marble and Smith '® stated 
that lipemia retinalis occurs usually in pa- 
tients who are acidotic or who have recently 
been acidotic, but that it does not parallel the 
degree of acidosis and may persist after aci- 
dosis has disappeared. According to Falls,” 
acidosis is necessary to the phenomenon of 
emulsification. Igerscheimer '* said that the 
suggestion that there is no retinal lipemia 
without acidosis of the blood is not tenable 
(Grossmann '° stated that, although acidosis 
may usually be associated with hyperlipemia, 
as noted in diabetic persons, it is not an im- 
portant factor in the production of lipemia 
retinalis, which occurs in the condition known 
as idiopathic, or essential, hyperlipemia. 

The associated presence of xanthoma erup- 
tivum has been noted in reported cases of 
lipemia retinalis. The lesions are pinhead- to 
pea-sized, with yellow apexes ; they have red 
bases and surrounding inflammatory areolas 
and may become confluent. Dunphy ° noted 
that in his case, which showed secondary xan- 
thomatosis, the cutaneous lesions occurred 
only when the cholesterol level was markedly 
elevated and disappeared when the choles- 
terol level approached normal, even though 
the neutral fat level remained high. He stated 


that this particular type of xanthomatosis ap- 
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pears to be dependent upon a hypercholes 
teremia in conjunction with a high neutral 
fat level. 


Clinically, the first change in the retinal 


vessels is seen in the far periphery, where 


the arteries and veins take on a milky ap 
pearance, which gradually extends centrally 
to the disc. When the picture is disappearing 
from the fundus, the changes occur in reverse 
order, \s the condition progresses, the ves 
sels appear large r, are 
there is 


ribbon-shaped, and 
difficulty in 
tiating arteries from veins. 


considerable differen 
If the choroidal 
vessels are involved, the fundus takes on an 
ivory hue. 

The presence of lipemia retinalis does not 
carry with it a poor prognosis, but in those 
patients with diabetes mellitus it does indi 
cate poorly controlled diabetes. There is no 
disturbance of retinal function and no micro 
scopic proof that hyperlipemia damages the 
retina 
REPORT OF A CASE 


S. \V 
eruption 


1 man aged 30, Jewish, complained of an 


over the buttocks and thighs and hyper 
lipemia, first noted seven months previously, when 
the serum of a 


Kahn test for 


ample of blood drawn for a routine 


yphilis was milky-white. There were 


no visual complaints. The past history and family 


history were essentially negative 


Visual 
Fundu 


Ocular Examination 


examination re 


acuity, 20/20 
external eye was normal 
milky 


to differentiate, the 


vealed widened white and 


difficult 


system 


arteries veins, 


entire retinal vascular 


being involved. The picture was typical of 


lipemia retinalis 


Physical E-xamination.—The patient was a well- 


developed, healthy man who she 
than 


wed no physical ab 


normalities other multiple yellow-tipped 


papules, varying from pinhead to pea size, with 


buttocks, 


and legs, typical of xanthoma eruptivum. The spleen 


reddish bases, distributed over the thighs, 


was slightly enlarged 
Data The 


test, in milligrams per 


Laboratory findings in the dextrose 
100 ce., 
fasting, 74.6; one-half hour, 99.6; 
one hour, 83.3; two hours, 72.2, 
676 
acetone, and diacetic acid. Blood drawn had a milky 


The red, 


were 


tolerance were re 
ported as follows 
hour s, 


and three 


Urinalysis was negative for sugar, albumin, 
and differential 
limits. ‘The 

The ble od 


total 


white appearance 
blood cell 


blood Kahn test for syphilis was 


white, 


counts within normal 
negative 
and the 


100 ce 


cholesterol was 641 meg plasma 


lipids 5.6 gm., per roentgenogram of the 


chest was reported as normal. Roentgenograms of 


the long bones of the legs and forearms failed to 


show any abnormality. The basal metabolic rate 


was within normal limits 
Subsequent Course 


chet 


The patient was placed on a 
of 45 gm. of protein, 18 gm. of fat, and 210 gm 


of carbohydrate and the fundus observed daily 


Seven days later the blood cholesterol was 510 mg 


and the total pla ma lipids 3.44 gm., per 100 ce. The 


vessels about the disc had now regained their nor- 
mal appearance, but the 
still showed evidence of lipemia retinalis, On the 
L4th day the 


cholesterol was 


finer peripheral branches 


fundus was entirely normal; the blood 
312 me. and the total lipids 2.55 gm 
per 100 cx The 


diet was then changed to 45 gm of 


protein, 100 gm. of tat, and 30 gm. ot carbohydrate 
fundus examination was not 
and the total 


this time 


Iwo months later the 
270 meg 


100 


mal; the cholester: 


plasma lipids 2.52 gm., pet 


the lesions of xanthoma eruptivum showed marked 


regression, and multiple urinalyses were reported 


negative for albumin, sugar, acetone, and cdiacets 


acid. The patient has not been seen ub equently 


SUMMARY 


This case is the 14th reported instance of 


nondiabetic lipemia retinalis, showing, in 
addition, slight enlargement of the spleen and 
xanthoma eruptivum, ‘The lipemia retinalis 
completely disappeared when the total plasma 
lipids were reduced to 2.55 gm. per 100 ce. of 
plasma. The lesions of xanthoma eruptivum 
regressed under the dietary regime. ‘There 
was no significant change in the size of the 
spleen 
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CORRELATION OF VISUAL ACUITY AND ABSOLUTE LUMINANCE 
THRESHOLD IN RETINITIS PIGMENTOSA 


CHARLES HAIG, Ph.D., and SAMUEL L. SALTZ- 
MAN, M.D., New York 


N RETINITIS pigmentosa, pigment first 

appears at the equator and expands as a 
widening ring, encroaching upon the macula 
and the ora serrata. Pigment is very rarely 
seen in the macula itself, however, and when 
present is probably a manifestation of con 
current degeneration of the macula or of a 
healed choroiditis involving the macula.’ De 
spite the frequent absence of pigmentation in 
the macula, this structure is functionally im 
paired, as is shown by a reduction in visual 
acuity always observed in later stages of the 
disease.'! That macular function is reduced 
in early stages as well has been demonstrated 
by measurements of the absolute luminance * 
threshold by Mandelbaum * and by Haig and 
Saltzman Using a white test light sub 
tending 3 degrees of visual angle and located 
at various angles in the horizontal meridian, 
Mandelbaum observed that in all of 17 cases 
the foveal region was involved, even in one 
He concluded that 


is only 


very mild case 
of the 


“sparing 


macula” relative. own 


study of 25 cases of various degrees of sever 
We 


ity confirmed his findings. used a 2 
degree test light, which with central fixation 


practically limited the measurements to the 


rod-free portion of the fovea. Thus, the 
Professor of Physiology, Director of Department 
(Dr and Assistant Clinical Professor of 
Ophthalmology (Dr New York Medi 


cal College, Flower and Fifth Avenue Hospitals 


Haig), 


Saltzman ), 


This study was aided by a grant from the Na 
tional Council to Combat Blindness, In 
* The unit of luminance is the lambert, or 1/m 


candle per square centimeter, one millilambert being 
numerically equivalent to 0.929 ft.-c.* In order to 
avoid negative logarithmic values, some years ago 
we adopted a very small unit, the micromicrolam 
bert, or 10°% millilambert.* This unit is used in the 


present study 


foveal cones are evidently impaired at all 
stages of the disease, and a corresponding 
reduction in visual acuity should occur 

The present study undertakes to demon 
strate this relation by comparing corrected 
acuities with absolute luminance thresholds 


for red light at various stages of the disease 


METHODS 


For threshold measurements a modified Hecht 
Shlaer dark adaptometer was used.® The fixation 
light was remounted in order to facilitate rapid 
changes in its position. The test light subtended 2 


degrees of visual angle, thus practically confining 


the region tested during central fixation to the rod 


Iree area of the fovea. The white test light) was 
filtered through a Wratten 8&8 red filter, which 
transmits only wave lengths in excess of 680 mu 
thus further limiting the response to that of the 
cone mechanism.t The duration of the test flash at 
each exposure was 0.2 second and was controlled 


by a Wollensack Rapax shutter 


each threshold test was preceded by a 30-minute 


stay im the dark, during which the patient was 


familiarized with the and 


While the pa 


technique of observation 


preliminary records were obtained 


tient gazed at the fixation light. the test liwht was 
exposed tor O2 second and the patient reported 
whether he saw the flash. The luminance was then 
varied by moving the photometric wedge, and the 
patient again reported whether he saw the flash 
Chis procedure was repeated until a threshold value 
was determined. The luminance that was seen 9 
times in 10 trials was taken as threshold. The po 


sition of the fixation light was varied on both sides 


of the fovea in the horizontal axis out to 20 degrees, 
and thresholds were obtained at each position. Dur 
ing foveal measurements the fixation light) was 
dimmed as much as possible and the threshold re 
determined at least three times 


determined by standard Snellen 
full 


The luminance of the chart was 16 milli 


Visual acuity was 


test type procedure after rrection of refrac 


tive errors 


lamberts (ca. 15 ft.-c.), and the distance wa meas 
ured in feet. All visual acuity measurements were 
made by one observer (S. I ) at the clinic and all 
threshold measurements by the other (C. H.) in the 


laboratory. The results were not compared until all 


measurements were completed 


t References 7 and & 
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ANGULAR DISTANCE FROM FOVEA — DEGS. 


big. l1.—Examples of red test object retinal 
threshold contours for four patients having retini 
tis pigmentosa of varying degrees of severity. The 
numbers are indicated by arrows. The lowest 
curve is the arithmetic mean for 10 normals. The 
visual acuities from the topmost curve downward 
are, respectively, 0.05, 0.5, 0.8, and 1.0. 


can 


The 
previous report.” 
1 to 14, 17, 19, 21, 
49 in that report 


subjects were 39 of the 47 patients of our 
Specifically, they were patients 
25 to 29, 31, 33 to 41, and 43 to 
This paper may be consulted for 
particulars regarding age, duration of disease, un 
fields, 
In the selection of pa 


corrected visual acuity, visual intercurrent 


diseases, and other details. 
tients for the present study, those having conditions 
likely to 


ments were rejected 


invalidate threshold or acuity measure 


RESULTS 


Retinal Threshold Contours 


are shown typical results as exhibited by 


In Figure | 


four of the patients (12, 14, 28, and 29) in 
the All 


extratoveal thresholds well above mean nor 


ditferent stages of disease have 


mal. The foveal thresholds are also above 
normal, Moreover, in one example (Case 
28) the foveal threshold is elevated at least 
as much as the thresholds of the nasal pe- 
riphery. All told, 4 of the 39 patients had 


110 


A. ARCHIVES OF OPHTHALMOLOGY 


foveal thresholds which were elevated as 
much as the thresholds of certain portions 
of the periphery. In such cases we may say 
that certain extrafoveal regions are “spared” 
at least as much as the fovea 


The ‘The Table 


gives the individual visual acuities and foveal 


Fovea. accompanying 
thresholds for 73 eyes of the 39 patients. 
Acuities are expressed as the reciprocal of 
the visual angle in minutes, as well as in 
Snellen notation, For convenience in formu- 
lating the relation between the two variables, 
the visual acuities have been grouped in five 
equal class intervals of 0.200 width 
at the 


\ glance 
‘Table shows that low thresholds are 
correlated with high acuities. lor a mean 
acuity decrease of 12.5 times, the threshold 
rises by a factor of 8&8. Thus, the change in 
the 


change in acuity. It is also seen that only the 


threshold is seven times as great as 


milder cases show no measurable deteriora- 
tion of acuity or of foveal threshold, only 11 
eyes having acuities of 20/20 or luminance 


thresholds below highest normal (5.92). 


Despite the large scatter of the threshold 
data, the correlation coefficient and its stand- 


ard deviation for the individual values of 


luminance threshold as a function of acuity 


big. 2.—Visual acuity 


as a function of the foveal 
luminance threshold for red light, from the data 
of the Table. The circles are the mean values ob- 
tained from 11 to 23 eyes in each of five class inter- 
vals 


Ihe curve was computed from the equation 
(B—4™ 10°) V? 1.24 « 10°, 
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was found to be —0.67 *& 0.06. The prob 
ability of this degree of correlation occurring 
by chance is practically zero (x value of the 
normal error function 5.96)."” 

higure 2 is a plot of the logarithm of the 
arithmetic mean of the luminance against the 
arithmetic mean of the acuity im each class 
interval. It is seen that as the threshold 
approaches infinity, the acuity tends to zero. 
The curve was computed from the data and 
has the form (3 B,,) V? A, where 
B threshold luminance, | acuity, and 
K,, and K are constants having the values 
+ ¥ 10° and 1.24 10°, respectively. This 
equation has been derived (Haig '') from 
the probable relations of the foveal cone 
population density to visual acuity and to 
luminance threshold. 


SUMMARY AND CONCLUSIONS 


The foveal acuity and the absolute lumi- 
nance threshold of the fovea and of the pe 
ripheral retina were determined for 73 eyes 
of 39 patients with retinitis pigmentosa of 
various degrees of severity. 

The foveal threshold was elevated and the 
acuity reduced im fairly early stages of the 
disease. The fovea is therefore spared in 
only a relative sense. 

The mean foveal threshold increase was 
seven times as great as the mean acuity de 
crease, tlence, foveal threshold measure 
ments are a more sensitive index of the 
progress of the disease than are acuity 
measurements, 
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The relation between foveal threshold and 


acuity follows a regular course, which may 


be expressed in mathematical terms 
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Registry of Interesting Cases 


fion ! file fou 


| sé terest only Vo complete 
except hen specifically 


iferature 


of the editorial Board on the 
mtlted be as Orief as ts cor 


the pertinent facts ‘ is specif is Poss be prefaced 


by a paragraph that states why the author feels the case is of terest and be accompamed with 
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PECULIAR INFLAMMATION OF EXTERNAL EAR ASSOCIATED 
WITH CONJUNCTIVITIS AND SCLEROKERATITIS 


Hh OCCURRENCE of disease of the ears in association with oeular disesase 
| has been well known for many vears. The association ot vestibuloauditory 
symptoms with interstitial keratitis, both syphilitic and nonsyphiltie, is well recog 
nized. Less common, but equally well recognized, are the vestibuloauditory symy 
toms associated with bilateral uveitis, both in sympathetic ophthalmia and in the 
The association of deatness and retinitis pigmentosa 
is well known. Although these diseases, as well as others, are well recogmized to 
have involvement of the eves and the ears, the exact pathogenesis of most is in con 
siderable doubt 
It has been thought worth while theretore to report two case al peculiar 
inflammatory involvement of the eves and ears. We have been unable to find any 
similar cases reported in the literature. The nature of the disturbance im the reported 
cases is not known. Perhaps the recognition and more caretul study of further case 
may shed some light on the peculiar association of ocular and aural disorder 
REPORT Gt 

( Ast (|. He He g602115), a 20-vear-ol vas first seen om the 
Institute « ary because of pain and rede | ig e. H tated he had been wel 
until two w s previously, when he noted the onset of pain and rede of the right eve I hieese 
symptoms | isted. One week previously he had noted the onset of paintul swelling 
redness of the right ear. Examination was entirely normal except tor the right eye and the 
right ear ision was 20/20. There wa hight erythema and imduratiot the permorbita 
area. The palpebral and bulbar conjunctiva was markedly injected. There w everal smal 
infiltrates at the limbu The cornea did’ not stain with fuorescem There were no 
ind the aqueous ray was negative. The remainder of the ocul: amination was entirely norma 
There was a slight watery conjunctival discharge. Conjunetival culture showed miewlerate 
growth of hemolytic Staphylococeus albus. Scraping om the limba howed cosimophile 
and numerous lymphocytes. There were no inclusion bods \ small preaurmeular lymph 


was palpated on the right. The right ear presented a remarkable appearance. It was diffusels 


to approximately one and a halt times its normal size ear rather tender 
sarm and erythematous 
(ne week later the patient 
right car was entirely normal very minumnal 
but examination was otherwise entirely normal 
Ho 9452645), a 46-vear-old (areck truch 
the Wilmer Institute on Feb. 28, 1948, because « ves and ear 


rETICN fi 
tated. Publr 
4 
From the Wilmer Ophthalmological Institute, The Johns Hopkins Hospital and Universit 
1] 
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helore, on a vakenimg the patient ad noticed redne pain, 


and redne of the left eye. One day later the right eve 
pite of the use comy 


trauma, decreased ‘ titution 


medical examination wa Y negative 


preauricular, axillary. and inguinal 
ented an astomishing picture They were 
rmial size, and red, edematous, and tender to 
the eye howed marked redine and edematou 


metiva on There Nid Natery conjunctival 


rneal congestion. There were localized 
iperheial mfiltrates of both corneae ne 


the slit lamp ray vere 


vere normal hie 
county amd visual tield 
vere 
ferential count NPN. and 
hulin 2 gm. per LOO | 
negative The patie 
wative Phe bret 


Culture trom the conpunet 


lhere wa teacly gradual cecre 
the hie clet 
miber rapidly disappeared 
month atter ae ‘ utient 


comnpunetiva the preview 


Hlowarp A. Naourn. MJ) 


Wilmer (Ophthalmological Institute. Baltimore 


| M. A. 
day | | 
atl 1 ifs 
q mid paw ecame red and paimtul 
esses at horn Phe patient 
ented having hed symotoms or previou 
milar episodes 
except for slight, nontender adencnat 
1 the « h nodes Blood pre ire va 150/90 
swollen abeout ene and oa alt) tonne 
‘ touch. Hearing was normal. Examina 
nol velling of the bulha nd palpebra ° 
| 
C00) discharge and marked circu 
eas of episcleritis inv both eve I here ere minima 
Z ar the Jimbu There were small cellular KP ! 
were Clear, and examination it brani ative 
al. Intraocular tension is forma 
Phe white blood cell count wa 2) 
| sugar were normal \Ibumn vas 4.6 on ind 
ion Was nepative was nepat | hest 
ensitive to 10 mg. of OT. Brucella skin tests wer 
skin test sere nepwative i 
showed a growth of diphthervid 
ise of the car it desquamiation 1 thie 
\ itis gradually improved he ‘ t 
‘ charge 12 «day I thie itrent 
as still asymptomatic There was minimal injection 
scleritis, Otherwise, examinatios is entirel 
Cpative 


HEMANGIOMA OF THE OPTIC DISC 


NGIOMATOUS tumors of the optic dise are relatively rare 


(Of the eight cases 

in the literature for which there are pathological reports, the diagnosis of 
von Hippel’s disease was made in six * and of endothelioma in the other two. 
There were seven additional cases for which there are only clinical reports without 
follow-up study. It is interesting to point out the striking resemblance between the 
picture in the case herein reported and those in the cases of Niccol and Moore,’ 
Reese,” and Neame.' 

REPORT OF CASI 
The patient, a 26-year-old white woman, was first seen by us in the 


of the United States Naval Hospital, Philadelphia, on Aug. 22, 1952, when she presented 


ophthalmology clini 


herself for a routine refraction. She had no complaint, and her current 


prescription was 
three years old 


Angiomas of Optic Dise 


Patho (linleal or 
logical Pathological Symptome If Eye 
Author Keport Diagnosis Retained 
Schieck Yes 


Sidler-Huguenin Yes Endothelioma 


Carr and Stallard ! $ Yes Von Hippel's disease 


Nieco!] and Moore # 2 Yes Von Hippel's disease 


(ross 


Yes Von Hippel's disease 


Wilder * Yes Von Hippel's disease 


Souders Yes Von Hippel's disease 


Reese Yes 


Von Hippel’s disease 


Hartridge Ne Venous angioma of Defective visual acuity 


«time for many years 

Feig *° Angioma retinae Lows of visual acuity 
for two years 

Neame 

Whiting 

Whiting 


Von Hippel's disease None 
Von Hippel's disease None 
Von Hippel’s disease None 
Frandsen 


Haemanyvioma retinae Poor visual acuity 
Reese * 


Cavernous hemangioma Hepeated small hemor 
of Aime rhages 


The visual acuity was recorded as 20/40 (6/12) O.D. and 20/30 (6/12.5) O.S., correct 
able to 20/20 (6/6) in each eye with the following combination of lenses: O.D 0.75 sph 
0.25 cyl. axis 180; O.S 0.75 sph. External examination of the eyes was completely within 
a 
reddish-purple mass covering the nasal half of the left disc. This tumor was elevated approxi 


normal limits. Ophthalmoscopic examination showed nothing remarkable except for 


mately 4 D., was highly vascular, and was composed of numerous small round masses, giving 
the entire lesion an appearance not unlike that of a cluster of grapes or a raspberry (Figure). 
The vitreous was clear, and there was no evidence of any disturbance in the retinal circulation 
Visual field studies revealed nothing more than a slightly enlarged blind spot in the left eye 
with 20/1000 and 1/1000 white test objects. The intraocular tension was not elevated 

* References 1 through 6 


+ References 7 and 8 
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The patient volunteered the information that the lesion had first been noted in February, 
1951, during a period of hospitalization for acute appendicitis. Her family history was negative 
for any disease of a hereditary nature 

On Jan. 26, 1954, the patient returned to the clinic on a routine visit. She was asymptomatic, 
and the visual acuity, visual fields, and ophthalmoscopic picture had remained unchanged 
Attempts to produce a change in the size or prominence gf the angioma by digital pressure on 
the globe, Valsalva maneuver on the part of the patient, and postural changes were unsuccessful 

A skin survey showed numerous elevated, reddish-purple lesions on the trunk, which 
measured 1 to 3 mm. in diameter, and which under a magnification of 18 diameters had a 
raspberry-like appearance, similar to that of the lesion in the left eye. X-rays of the skull were 
completely normal 

An ophthalmoscopic examination was made three months later, one day following the 
delivery of the patient's first child. There was no change in the appearance of the lesion in 
the left eye. The patient has not been seen since her discharge from the hospital following delivery. 


Hemangioma of the left optic dis 


COMMENT 


We have observed this patient, with an angioma of the left optic disc, for over a 
year and a half and have noticed no change in the size or shape of the lesion. The 
lesion was first recognized 18 months prior to its being seen in our clinic. The 
patient has been asymptomatic before and since our observations. Associated skin 
lesions when viewed under a magnification of 18 diameters showed similar structure. 
(hanges in arterial and venous pressure in the eye induced by the methods stated 


failed to change the size and shape of the lesion 
Che diagnosis of Dr. Francis H. Adler was cavernous hemangioma of the disc 
LIEUTENANT Ernest WALLNER JR. (MC), U.S. N 
LigeUTENANT Lemuet T. Moorman (MC), U.S. N 
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CONGENITAL EVERSION OF THE UPPER EYELIDS 


yee reed AL. eversion of the upper eyelid is of considerable rarity in the 
4 ophthalmic literature. It has recently been reported by Ostricker and Lasky ' 
in the first case of its kind to be recorded. ‘The authors also state that there are a 
few scattered cases of congenital ectropion of the eyelids in the literature of the 
past 20 years, but these have all been associated with other anomalies and are quite 
unlike the complete eversion of the eyelids 


REPORT OF CASI 
A full-term Negro boy was delivered of a 14-year-old, primigravida clinic patient (Rh 
positive; S.T.S. negative) on March 3, 1953. Delivery was relatively uneventful except for 
slight arrest of the head on the perineum. Ocular examination revealed markedly chemotic, 
thickened, edematous, totally everted upper eyelids (igure). No other anomalies were noted 
Continuous saline soaks, chlortetracycline (Aureomycin) ointment, and the use of adhesive 
strips failed to restore the lids by the fourth postnatal day. On the fifth day the child was 


Totally everted upper lids at 5 days of age 


taken to the operating room, and, with very light ether anesthesia, the upper and lower eyelids 
of both eyes were sewn together. Three mattress sutures of black silk with small rubber dams 
were placed on the outer, middle, and inner aspects of the lid margins 

On the seventh postoperative day, the sutures were removed, revealing complete subsidence 
of all previous ocular pathology and two normal upper eyelids. The eyes closed tightly, with 
the lids in good apposition, even when the child was crying. The baby was discharged on the 
17th postnatal day, after an uneventful recovery. In subsequent monthly follow-ups, the child 
revealed no further ocular abnormalities or significant findings 

Josern M. Hopen, M.D., 959 N. Marshall St., Philadelphia 


From the Department of Ophthalmology, Philadelphia General Hospital. 
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LIDS, LACRIMAL APPARATUS, AND CONJUNCTIVA 


A. E. BRALEY, M.D., lowa City 


LACRIMAL 


CONGENITAL A> 


HE EMBRYOLOGY 


mental anatomy of the nasolacrimal sys 


APPARATUS 


OM ALIES 


and develop 
tem seems to be well established. However, 
Waldapfel' states that there is a solid rod 
of buried cells which is present between the 
nasolacrimal sac and the nose. It is interest- 
ing to note that this tube or rod of cells may 
not open until sometime after birth. Waldap 
fel believes that this solid epithelial rod may 
extend throughout the entire system from the 
the the 
duct and that it canalizes sometime during 
He this 
assumption on the injection of iodized oil 


canaliculus, sac, and nasolacrimal 


the early neonatal period. bases 
U.S. P. (Lipiedol), after which x-ray pic 
tures were taken. This procedure was fol 
lowed by the usual probing and irrigation of 
the lacrimal sac. He presents nine cases of 
congenital dacryostenosis in children varying 
All the 
cases presented the well-known symptoms. 
He feels that the 
upper end of the nasolacrimal duct, but ob 


in ages from 3 to 9 months of age 


atresia is commoner in 
struction may also occur at the lower end of 
the duct, particularly with debris. Waldapfel’s 
had he 


used a lighter radiopaque fluid than iodized 


results might have been different 
oil 

Waldapfel’s ' findings were more or less 
Nordlow 


who observed 100 cases of obstruction of the 


confirmed by and Vennerholm,? 
lacrimal passages in a 10-year period from 
1943 to 1953. Eighty-four per cent of these 
patients developed epiphora during the first 
month of life and the remainder during the 
first 13 months of life. While atresia of the 
nasolacrimal duct was commonest in their 
series, four patients were seen with atresia 


of the inferior punctum, They were able to 


open the puncta by dilation in only one of 


these patients. Several patients were seen 
with atresia of the canaliculis, which could 
be opened successfully. It is interesting to 
note that we recently saw a patient in our 
clinic who had marked epiphora. There was 
no evidence of either an upper or a lower 
punctum. [ opened the lacrimal sac and was 
able to pass a probe in both directions, down 
into the nose and back through the canalicu- 
lus to the lower lid. At the lower lid, the 
area where the punctum should have been 


skin. It 


appeared to me that the entire lacrimal sys 


was covered with a thin layer of 
tem was open except for the puncta 

There continues to be considerable con 
troversy regarding the management of con 


the Most 
ophthalmologists are agreed that the naso 


genital occlusion of tear duet 
lacrimal duct should be probed early, pref 
erably before the end of the second month 
of life. Nelson 


ing, but, in addition, he emphasizes that no 


wishes to stress early prob- 


trace of blood should be allowed to remain 
the the 
nostril, since hemorrhage, when it is present, 


either in lumen of the duct or in 
becomes organized and is reinfected, result 
ing in a more frequent recurrence of occlu 
\ll traces of 


blood should be washed out. As was noted in 


sion of the nasolacrimal duct 


last year's review,’ I still prefer to wait until 
the baby is 3 or 4 months of age, or until 
infection intervenes, before probing is done 

Milder and 
esting study of the nasolacrimal system by 
ethyl 
through the lower canaliculus 


Demorest © present an inter 


using iodophenylundecylate injected 
Pantopaque 
was chosen after testing other contrast media 
The patient is placed in an upright sitting 
position in front of the cassette ; the conjunc 
tiva is anesthesized, and Pantopaque is in 
jected into the lower canaliculus. The first 
film is taken 5 to 10 seconds after withdraw 


ing the lacrimal needle, and the second film 


1i9 


after 20 to 30 seconds. The authors believe 
that the follow-up film is most important, 
since it gives considerable information re- 
garding abnormal function of the nasolacri- 
mal apparatus. They found a wide variation 
in the normal, but the normal was 
certainly very much as it has been described 


before in the literature 


basic 


When more than a 
trace of residual Pantopaque is present in the 
follow-up film, some abnormal function 1s 
indicated. The authors think the ophthal- 
mologist should personally inspect the film. 
Truchot and co-workers devised an ingen- 
ious method to obtain x-rays of the naso- 
lacrimal duct. Ordinary dental film is used, 
with the sensitized surface placed in the an- 
terior plane. The dental film is held with the 
back teeth toward the roof of the mouth, but 
closer to the soft palate. By using this tech- 
nique, it is possible to visualize by axial pro- 
jection the osseous canal. The x-ray beam is 
aimed so that it will be axial with the lacrimal 
duct, following a line through the second 
molar. With a little practice the pictures ob- 
tained are very good, and the osseous canal 
can readily be seen. lodized oil and other 
radiopaque solutions can be used with this 
technique to visualize the duct and the sac. 
The authors feel that this method is a valu- 
able means of obtaining information of help 
in determining treatment, 

Polyethylene tubing and other plastic ma- 
terials are still very popular among ophthal- 
mic surgeons, not only for repair of the lacri- 
mal canaliculi but also for keeping the naso- 
lacrimal drainage canal open. The various 
procedures were summarized in last year’s re- 
view,* and very little additional information 
was available this year. Clark,’ however, re- 
ports some of his experience with use of 
plastic tubes. He uses a trochar to pass the 
tube through the nasolacrimal duct, by way 
of the superior canaliculus, for the inferior 
canaliculus is easily torn and may be split, 
whereas the upper canaliculus is not readily 
split when the large trochar is used. A large 
polyethylene tube is then taped on the cheek, 
leaving about 2 cm. above, and the lower 
end is left long enough so that it can also be 
taped to the lower part of the cheek This 


120 


{ROHIVES 


OF OPHITHALMOLOG) 


keeps the canal open and permits epitheliza 


tion around the tube. 


states that 
many substances have been used as indwelling 


srogg1” 


conformers for the repair of severed lacrimal] 
He wire, 
supplied as the stylet for hypodermic needles 


canalicull prefers stainless steel 
of No. 20 or No. 21 gauge. These wires are 
not uncomfortable for the patient ; they can be 
wiggled back and forth daily and still held 
in place on the cheek. There is also much 
less tendency the canaliculus 
Bergler * believes that indwelling tubes are 


to cutting 
not as good as forming a new canaliculus 
from the mucosa of the mouth. He takes a 
14 by 9 mm. strip of mucosa, places it over 
a rubber tubing, and sews it in place. It is 
sutured into an opening in the sac, the other 
end leading into the conjunctiva. Papst 
reports the follow-up on 26 cases, 14 months 
after Supramid tubing had been placed in 
the nasolacrimal duct. Postoperative acute 
dacryocystitis was seen in four cases. Nine 
cases had recurring stenosis, with inflamma- 
tory granulation tissue in some portion of 
the nasolacrimal system. In six cases the 
implants were lost in the nasopharynx, and 
eight cases had rather good results. The 
Supramid polyamide plastic used gave less . 
than 40% He feels that the 
unfavorable results are caused by a reaction 
of the tissue to the Supramid. His results 
with dacryocystorhinostomy are 


good results. 


superior 
Kleberger’s '' results with Supramid were 
similar to those of Papst. However, he had 
only 4 cases out of 20 with fairly good re 
sults. Both feel that the over-all results are 
poor and that the implanting of this plastic 
material is unphysiological. Jager '* describes 
a cannula which is used in the canaliculus 
The cannula is supplied with a brush, whict 
is used for cleaning the cannula 
Dacryocystorhinostomy. 
to have done 


claim: 
5,000 dacryocystorhinostomies 


E-nciso 
and describes his technique, which is similar 
to the Dupuy-Dutemps operation. He states 
that in all 5,000 cases the operation was 
successful. Hefel,** on the other hand, has 
operated on 74 patients with this same pro 
cedure 
87. 88% 


Permanent success was achieved in 
He thinks that the operation is 
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easy enough for even the beginner to have 


good results. Stow'® also favors dacryo- 
cystorhinostomy and discusses many of the 
methods of performing this operation 


LACRIMAL GLAND 


Thaysen and Thorn '* compared the secre 
tion of the lacrimal gland with that of similar 
glands. Urea appears to be freely diffusible 
through the gland. This is also true of the 
sweat glands. The concentration of urea is 
the same in tears as it is in plasma, over a 
wide variation of values. Potassium is prob- 
ably secreted, since it is present in greater 
concentration in the tears than it is in the 
plasma. This is also true to a less extent for 
both sodium and chloride. Sweat and saliva 
are both hypotonic as compared with the 
extracellular fluid contain sodium in 
lower concentration than does plasma. The 


and 


findings demonstrate that the concentration 
of sodium in the lacrimal gland is independ- 
ent of lacrimation and would suggest that 
the lacrimal gland, unlike the sweat and 
salivary glands, does not reabsorb sodium 
from its secretion. 

Viallefont the and 
lacrimal glands anatomically, physiologically, 
and pathologically. He notes the anatomical 


compares salivary 


proximity of the nervous control of the secre- 
tions of the two sets of glands. As nerve 
regeneration occurs in lesions of the genicu- 
late ganglion, the nerve fibers may enter the 
lacrimal gland, rather than the maxillary 
or sublingual gland. The result is the phe- 
nomenon of “crocodile tears’ while eating. 


There are a number of diseases which pro- 


duce marked changes in both the lacrimal 
and the salivary glands. Among these, Miku- 
licz’ disease and Sjogren's syndrome are of 
particular interest. Morgan “ concludes from 
pathological studies that Mikulicz’ disease 
and Sjogren’s syndrome are similar mani- 
festations of a generalized disease entity. 
Stow ** points out that considerable care 
should be taken in extirpation of the lacrimal 
gland. He recommends that only the sub- 
conjunctival portion of the gland should be 
removed and that care should he taken not to 
sever the levator muscle. Complete extirpa- 
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tion of the gland should not be done except 
in cases of malignant neoplasm or severe 
infection, such as tuberculosis 


LIDS 
Mandibulofacial -Re 


cently there has been much interest in this 


Dysostosts. 


syndrome. While the first cases were prob- 
ably reported about 1880, the best descrip 
1944, 


France 


Franceschetti in 
the 
described two 


tion was 


the 


given by 


thus condition is termed 


schetti syndrome. Tranos 
cases. The syndrome is characterized by (1) 
obliquity of the palpebral apertures, accom 
panied by coloboma and sometimes abnormal 
growth of eyelashes; (2) hypoplasia of the 
facial bones, especially the malar, the maxilla, 
and the mandible; (3) abnormalities of the 
external, the middle, and the inner ear; (4) 
large mouth, high palate, abnormal growth, 
(5) blind 


and the corre- 


malocclusion of the teeth; 
the 
sponding ear; (6) abnormal growth of hair 


and 
fistula between mouth 
on the cheeks, and (7) possible combinations 
of abnormalities of the face and the skeleton 
Tranos describes several forms of the disease, 
while adding two cases. Dermoids or dermo- 
lipomas are common in the condition, as is 
congenital symblepharon. [t is assumed that 
the syndrome is caused by congenital arrests 
| have followed 
one such patient since 1936. She had marked 


of the primitive ectoderm 


dystrichiasis, which produced severe corneal 
scars. ler main problem over the years has 
been the extra eyelashes. Recently, I have 
seen a patient with two dermatolipomas in 
the lid and on the bulbar conjunctiva with 
congenital symblepharon so extensive that 
one of the lesions had to be cut to allow 
the tears to flow to the inferior puncta. There 
were no defects in the lashes in this patient 
©’Connor and McGregor ®° described a case 
of what appears to be an incomplete France- 
schetti_ syndrome 

Young *' presents a case of a newborn in- 
fant with complete eversion or ectropion of 
the upper lid. As soon as the head presented 
at delivery, the exposure of the upper lid 
was evident. The fold of the upper lid, called 
the transitional fold. was so swollen that the 


12) 


| | 
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lid opening was completely obliterated. This 
transitional fold was the exposed conjunc- 
tiva. As the child cried, the conjunctival 
swelling increased. The child presented the 
characteristic stigma of mongolism. In a few 
days the conjunctival swelling began to de- 
crease, but some slough of the conjunctiva 
occurred, The extensive conjunctival tissue 
was then removed, with the patient under 
general anesthesia, but the child died the 
following day. Ostriker and Lasky ** saw a 
similar case. In their case, however, the eye- 
lids returned to normal three weeks after 
birth. They were unable to find a cause for the 
eversion. Since the condition apparently oc 
curs in mongoloid infants, it would be in 
teresting to discuss the problem with our 
Far Eastern colleagues. It is possible that 
marked spasm.of the orbicularis may cause 
the eversion of the upper lid, as was discussed 
in last year’s review. 

Rundle ** discusses the spastic versus the 
paralytic types of lid retraction in Graves’s 
disease. The spastic type is one in which the 
levator palpebrae superioris is involved. It 
is most evident on looking down and is com- 
monly diagnostic of Graves’s disease. The 
paralytic retraction is most evident on up- 
ward gaze. This type is more likely to be 
associated with the severe ophthalmic forms 
of Graves’s disease. 

Burns and Lacerations of the Eyelid 
rhese lesions have been the subject of con 
siderable discussion in the past year. Scho 
field ** reports 144 cases of burns of the 
eyelids, Fourteen were of first-degree burns ; 
8O were of second- and third-degree, and 
50 were of severe, third-degree burns 
lame and flash burning by gasoline ac- 
counted for 110 of the 144 cases. The treat 
ment may be divided into two parts: (1) 
immediate therapy, and (2) delayed plastic 
surgery. In all cases of immediate therapy 
for burns of the eyelid, protection of the 
cornea is paramount. When slough develops 
early, the entire area may be excised and re- 
placed by new tissue. Immediate skin cover- 
ing may be provided by a split-thickness 
skin graft. Every effort should be made to 
cover the raw lid surfaces completely. (ne 
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must be prepared to graft and regraft the 
skin of the lid. The author prefers what is 
known as an “epithelial outlay graft.” This 
graft is most useful in the severe burn cases, 
and several operations may be necessary. The 
“epithelial outlay graft’? procedure consists 
mostly in preparing a much larger graft than 
appears to be necessary. This is particularly 
indicated in order to prevent contraction of 
the lids. Very large grafts are used to cover 
even relatively small defects. A total of 837 
operative procedures were performed on 
the 144 patients. The late complications in- 
clude notching of the lid margin, trichiasis, 
epiphora, lid margin irritation, and granulo- 
mata. The last-mentioned complications were 
particularly pronounced when skin and con- 
junctiva were joined. Symblepharon was not 
unusual. Five eyeballs in this series were 
removed because of exposure and drying, 
blinding from the subsequent infection, and 
severe corneal damage. The late results in 
this series are summarized as_ excellent, 
satisfactory, and fair. Excellent results were 
obtained in 20 cases (14%); satisfactory 
results in 87 cases (61%), and fair results 
in 37 cases (25%). The end-result depends 
always upon the severity of the burn, but 
equally important is the manner in which 
the burn is handled. Pritikin and Duchon,*’ 
contrary to most present-day opinion in the 
acute treatment of burns, treat most burns 
with lukewarm wet compresses of boric acid 
They also discuss freezing, electric burns, 
and x-ray burns, which were not important 
in Schofield’s series They do, however, 
stress the infection which complicates the 
burn or trauma. Newell *° and Boley *’ also 
discuss thermal burns of the eyelid with 
emphasis on the hazards of industry. Most of 
these burns are from molten metal and steam, 
but actinic burns are not uncommon 
Lacerations of the eyelid * require that 
the surgeon have an excellent knowledge of 
the anatomy of the eyelid before repair is 
attempted. Extreme care should be exercised 
in realigning the skin. Likewise, the direc- 
tion of pull and repair of the orbicularis is 
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all-important. Callahan wishes to. stress 
that the repair should be done within 24 to 
48% hours. Many of the procedures are com 
plicated and do not lend themselves to re 
viewing. Some authors, such as de Saint 
Martin,” think it 


plastic procedure than a simple end-to-end 


is better to carry out a 
anastomosis of the structures 

Minor surgical procedures on the eyelid 
follow general principles.+ Incision, excision, 
fulguration, and electrolysis are commonly 
used for these minor procedures 

Bacterial Infections of the I: velid 
of these infections are caused by the Staphy 


Most t 


lococcus, with the addition of other organ 
isms. Very few additions have been made to 
last year’s review.* Fazakas ** says that favus 
is present in the upper and lower lid margin, 
but it must be a rare occurrence. He also 
points out that the actinomycosis group of 
organisms may produce a_ blepharomeibo 
mitis. 


King and Forrest ® isolated the vaccinia 


virus from a case of vaccinia on the eyelid 


They felt that chlortetracycline (Aureo 
mycin) was effective in treatment. They 
state that while the untreated case runs a 


28 to 31 


cycline was effective in 24 hours to 4 days 


course of from days, chlortetra 


ALLERGY OF THE 


40 


Thomas * discusses the entire field of al 


lergies in relation to all the structures of the 


eve and states that every structure in the 
eye may act as a shock tissue. He believes 
that dermatitis, particularly contact derma 


titis, and atopic dermatitis are predominant 
He also feels that blepharitis marginalis of 
the 
may be either allergic or due to a bacterial 
that 


hordeola and chalazia may be acute, with pus 


sicca variety and blepharitis ulcerosa 


sensitivity states while styes or 


formation, some are chronic and are of al 
lergic origin, They are probably due to food 
sensitivities, but pollens may play an impor 
Wolf * 


eczematous 


tant role. 


type of 


presents an interesting 


dermatoconjunctivitis 
which he feels is most frequently due to con 
+ References 33 through 35 
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lle who 


sensitive to nickels, or at least the metal used 


tactants presents a woman was 


in making nickels. He states, “This ts a true 


case of a person being broken out from 


He 
and elimination ot 


money, if not with it.” stresses correct 


diagnosis, the detection 
the offending agent, and avoidance of over 
treatment 

Since allergies may produce edema of the 
that Steckler 
lle 


causes of baggy eyelids as (1) edema, which 


should 
the 


eyelid, it is natural 


discuss baggy eyelids enumerates 
may be either essential or undetermined; 
(2) diminished muscle tone; (3) vasomotor 
stasis; (4) allergic responses; (5) atrophic 
changes in the epidermis or subcutaneous 
tissue; (6) familial traits, and (7) hernia 
tion of periorbital adipose tissue through 
the weak tarso-orbital fascia. He has devised 
a surgical procedure which consists mostly 
of removal of the skin of the lid but cautions, 
however, against overcorrection in order to 
avoid development of an ectropion. He also 
cautions against keloid formation, especially 
in Negroes 

Baggy eyelids may reach such proportions 
Keidan ** re 


ports a case of an &-year-old girl who received 


as to be called elephantiasis 


a bump on her forehead, causing a hematoma 


The eyelid developed some discoloration, 


which faded in about three weeks, but a 
small swelling remained on her forehead 
\ few weeks later the lids recurrently began 
to swell, the swelling increasing with each 
attack. With one of these attacks, the patient 
was admitted to the hospital because the skin 
was bright-red and shiny and the tempera 
ture 103 


ery sipeloid 


This condition may have been an 
\fter 
given and the inflammation had subsided, the 


reaction penicillin was 
skin remained edematous, producing an ex 
tensive elephantiasis 

Ocular Psoriasis..-Contrary to the opinion 
expressed by Vrabee and VPillat in last year’s 
review,* Kaldeck * feels that ocular psoriasis 


He 


involvement in YO cases seen in his private 


is common found 11 cases of ocular 
practice, and he gives a short deseription of 
each of the 11 cases. In most of the cases 


the lesion consists of the silvery scales on the 
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lid border. However, one case had a plaque 
on the conjunctiva similar to the one re- 
ported by Vrabec. The ophthalmologist 
should be on the lookout for cases of psoriasis 
occurring on the skin of the lids, 

Ptosis.— Blepharoptosis is a deformity of 
the upper lid with a strong hereditary ten- 
dency. It was classified in last year’s review.* 
Piper *° thinks that ptosis is an example of 
a decrease in the ocular function involving 
all of the extraocular muscles, at times in- 
cluding the 


are 


reflexes. 
and the symptom, 
therefore, should be considered as one of 
general ocular weakness. 


pupillary Pupillary 


changes common, 


The surgery of ptosis follows very much 
the same pattern as that presented in last 
year's review, with some minor modifica- 
tions.§ Caldemeyer * emphasizes the criteria 
for a perfect operation as follows: 1. The 
curve of the margin of the upper lid should 
overlap the cornea equally on the two sides. 
2. The lid should be a smooth curve and 
similar in the two eyes, without notching. 
3. The palpebral crease of the upper lid 
should correspond on the two sides. 4. The 
eyelids on both sides should close completely. 
5. Normal winking should be possible. 6. 
The vertical distance between the eyebrow 
and the margin of the upper lid should be 
normal, 7. The upper lid should operate 
synchronously with the globe in all direc- 
tions. 8. Diplopia should be absent. Vannas 
and Vannas *’ present a large series, 268 
patients, on whom 327 ptosis operations were 
performed. The authors began doing the 
ptosis operation in 1912 and divide their 
cases into three groups: (1) the mild, (2) 
the severe, and (3) the severest. For the 
milder cases they present the Vannas opera- 
tion, which in many respects is similar to 
that presented by Tliff.** It consists of re- 
moving a portion of the tarsus and suturing 
the levator and aponeurosis to the edge of 
the removed tarsus. Iliff removed the con- 
junctiva, whereas they prefer to leave the 
conjunctiva free. For the severer cases, Van- 
nas and Vannas use the Eversbusch or the 
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Blaskovicz operation, which they have modi- 
fied somewhat. During the course of 20 
years they performed the Blaskovicz opera- 
tion on 165 patients. The results in this series 
are certainly gratifying. Iliff’s procedure 
differs only in that he shortens the conjunc- 
tiva, Muller's muscle, and the levator ten- 
don and reestablishes the filamentous attach- 
ments to the septum orbitale, without dis- 
turbing the relations of these 
structures. Both I[liff’s and Vannas’ opera- 
tion 


anatomical 

should be successful in mild cases of 
ptosis. Leahey *® presents a modification of 
the Friedenwald-Guyton suspension suture 
of the lid to the frontalis muscle. He uses a 
length of braided tantalum suture through 
a tantalum mesh, which is buried near the 
lid border and in the brow. When there is 
lid action, he prefers to do some type of 
surgery on the levator in 70% of his cases. 
He likes a modified Eversbusch operation 
In an attempt to prevent lid notching, he uses 
three Frost sutures, instead of the usual one 


Tumors or THE Evetips 


The controversy between the advocates of 
surgical treatment and x-ray treatment for 
tumors of the eyelid continues.|| 

Benign calcified epithelioma is certainly a 
rarity on the eyelid. 
are reported. 


However, two cases 
Pathologically the diagnosis 
is comparatively simple, but clinically it is 
difficult. of the 
skin over the tumor may bring it to one’s 
attention. Zankan feels that the skin red- 
ness is probably due to the irritative nature 
of the lesion 


Increased vascularization 


The authors also point out that 


it is commonest in women. Whenever a 
lesion is firm, yet feels cystic and is more 
vascular than usual, one should think of a 
calcified epithelioma. The treatment is of 
necessity surgical. 

The report of an interesting symposium # 
compares x-ray and surgical treatment of 
malignant tumors of the eye and its 
Miescher ** presents 254 tumors in 226 pa- 
tients. Two hundred one tumors (79.1%) 


adnexa 
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cell 
mous cell carcinoma (18%), 6 (2.4%) were 


were basal carcinoma ; 46 were squa- 
malignant melanoma, and 1 (0.4%) was a 
sarcoma. The author presents the dosage of 
x-rays used in treating most of the tumors 
little 


results whether the treatment is given all at 


and states there is difference in the 


once or in fractional doses. One hundred 
ten tumors were treated by a single dose, 
with 8 recurrences, while 122 were treated 
with fractional doses, with 32 recurrences. 


Most of the tumors recur in the first year. 


Fig. 1.—Malignant melanoma. Reproduced from 
Miescher, G.: Ophthalmologica 127:219 (April- 
May) 1954; published by S. Karger, Basel. 


A reproduction of a malignant melanoma is 
presented in Figure 1, which shows a malig- 
nant melanoma before and after it was 


treated with radiation, The result is good. 
No cataracts developed in the group; how- 
ever, skin and 


changes were fairly common. 


telangiectases pigmentary 

E-ntropion 
occurred in 4 patients, or 1.7%, and ectro- 
pion occurred in 14 patients, or 5.9%. Of the 
benign tumors of the lid, angioma is the most 
radiosensitive. Miescher uses mostly soft 


rays of 12 to 30 kv. for treating benign neo- 
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lle feels that there are no hard and 
in the 
treatment of malignant tumors around the 


plasms. 


fast rules on X-rays versus surgery 


eyes. The surgical therapy was presented by 
Streiff.”* 
papers on the problem of x-rays versus sur 
gery 
the treatment by this method is probably the 


l‘ranceschetti, in discussing these 


said: “With a good x-ray therapist, 


best. If the therapist is not so good, then 
use surgery.”” Werner ® combines surgery 
and x-ray therapy. However, he divides his 


patients into three groups: those whose 


malignant tumors are superficial; those 
whose tumors are medium deep, and those 
whose tumor is deep with metastasis. In the 
first two groups, surgery or x-ray therapy 
will be effective. However, the third group 
requires radical surgery followed by x-irra- 
diation. 

Turner and McPherson ™ prefer surgery, 
reserving radiation for the patient who has 
a recurrence, They present four methods of 
resecting portions of the lid: ‘The first is a 
simple resection of the tumor with a halving 
operation (also presented by Straeth,’’) and 
is the simplest of the procedures. The second 
is a sliding graft, usually from the temporal 
The third is the 
Hughes operation for removal of most of the 


lid, and the fourth is the type of operation 


area or a temporal flap. 


described by Mclherson in last year’s re- 
view.* Smith presents a procedure for 
rebuilding the lateral canthus by using a 
sliding temporal flap. Later the lid fissure 
Spaeth °* likewise uses large tem- 
poral flaps to fill major defects after removal 
of large malignant tumors. 


is opened. 


Both these pro- 
cedures follow surgical principles, and their 
results are excellent. 
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Congenital Anomalies.—Congenital de- 
fects of the conjunctiva are extremely rare. 
A number of folds are sometimes seen in 
Franceschetti’s syndrome, as are dermato- 
lipomas of the conjunctiva, These dermato- 
lipomas may be either in the lid or under the 
bulbar conjunctiva.’® Folds involving the 
skin or the conjunctiva may extend either 


from the bulbar conjunctiva onto the lid to- 
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ward the inner canthus or toward a notch in 
the lid presented a congenital angle 
band, which appears to be an epitarsus, but 


tose 
it is not related to Franceschetti’s syndrome. 

etaboli 
Motte ° 


lirrors. De 
present two cases of cystinosis of 
the conjunctiva with rickets. The diagnosis 


was made by examination of the cornea with 


(joar and La 


the biomicroscope, and in one case crystals 
were found in a stained preparation of ex- 
cised conjunctiva, Whenever severe rickets 
is present, the ophthalmologist should ex 
amine the cornea or make a biopsy of the 


conjunctiva as an adjunct to diagnosis. 


Hypercalcemia also produces changes in 
the cornea, conjunctiva, and sclera, as was 
shown by Walsh and Murray."* The changes 
produced by 


hypercalcemia can be most 


readily recognized in the cornea. However, 


they may be present in the conjunctiva, 
where moderate to severe reactions may 
occur, Walsh and Murray feel that they 


suggest phlyctenular conjunctivitis, and the 
authors believe that all cases of phlyctenular 
disease should certainly have a serum cal 
cium estimation. Ophthalmologists should 
be alert for calcium deposits due to other 
causes, Calcium deposits have been reported 
in persons who have been on a Sippy diet 
for long periods because of gastric ulcers.” 
Some of these deposits may occur in the 
conjunctiva or the cornea, 


Conjunctival Blood Vessels.—Of recent 
years there have been detailed descriptions 
of the bulbar conjunctival blood vessels in 


various disorders,* 


and 
workers “ have continued their research and 
present the conjunctival vascular findings in 
the toxemias of pregnancy. 


Landesman co 


Previously, they 
had reported mild spasm of the arterioles 
during the second and third trimesters of 
normal pregnancies. In some of these pa 
tients more changes were evident during 
labor, but these changes disappeared entirely 
during the first week post partum. In the 
toxemias of pregnancy, on the other hand, 
there is further progression of the conjunc 


tival vascular changes visualized as com 
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pared with those in the normal pregnancy 
The changes in the vascular bed in the toxe 
mias appear earlier and are 
than the 


earlier 


more advanced 


those of normal. These changes 


also occur and are more advanced 


than those occurring in the retina. Spasm 


and ischemia increase with the severity of 


the toxemia and reach a maximum in ec- 


lampsia. [xcept for extensive renal disease, 
granularity of the vessels does not necessarily 
differentiate the from the toxemic 
patients. ‘Tortuosity of the capillary beds is 
more consistently seen in severe hyperten 


sion and in severe preeclamptic states. After 


normal 


delivery these vascular changes persist for 


longer than a week, and 


particularly in 


sometimes for 
the hypertensive 
group. The vascular changes may not return 
to normal for six 


months, 


In the 
diabetic patients, particularly with toxemia, 
changes are also apparent. 


weeks or more. 


Capillary aneu 
rysms of the conjunctiva were not seen in 
the present series. However, vesicular aneu 
rysms and intravascular thrombi associated 
with hemorrhages were commonly observed 
in this group. 

Ditzel *’ and associates tried to compare 
the normal blood vessels of the bulbar con 
junetiva in children of diabetic mothers and 
They 
compared 75 children of diabetic mothers 


those in children of normal parents. 


with 75 of nondiabetic parents. They divided 
their patients into four grades, which they 
call Grade 0, with no change ; Grade I, with 
swollen venules and minor irregularities in 
the capillaries, which take an angular course ; 
Grade with considerably more capillary 
change and, in addition, conjunctival edema, 
and at times hyaline infiltration, and Grade 
111, with the capillary and the conjunctival 
changes, but also with marked alterations in 
the veins, consisting in elongation of the vein 
and granularity with hemorrhages and tor 
tuosity. Of the 
mothers, 84% showed no changes in their 
conjunctiva, while only 23% of the children 


children of nondiabetic 


of diabetic mothers showed no change. In 
the children of the mothers the 
changes ranged from Grade III, 9% ; Grade 
II, 24%, to Grade 1, 44%. 


diabetic 


This group also 
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showed a higher incidence of prediabetes 
with the glucose tolerance test than did the 
children of nondiabetic patients. It is sug- 
vested that the abnormalities in the conjunc 
tiva may be of pituitary origin.+ Beetham, in 
discussing the paper, expresses concern that 
the ophthalmologists had not observed many 
of these changes. lle suggests that the au- 
thors proceed with caution. Similarly, Giv- 
ner ** questions some of the vascular changes 
reported by several authors and points out 
that Adler has rightly said: 

The variations in the appearance of the capillaries 


and arterioles in the normal conjunctiva of 
that 
must be observed in connection with changes found 
that matter 


interpreting them as indicating a disease state 


man 


may vary from vessel to vessel so caution 


with a peculiar disease, or even for 


Givner insists that blood sludging and other 
conjunctival changes should be followed by 
ophthalmologists, for they are in a_ better 
position to judge these abnormalities. He 
presents a number of interesting cases 

of the Pte 
rygium is the commonest degeneration of the 


Degeneration Conjunctiva., 
conjunctiva, and it is the subject of a fas- 
Most of the 
surgical procedures for pterygium have been 


cinating paper by Rosenthal.” 


advocated, discarded, and readvocated over a 
The first 
pterygium operation apparently 

1000 B. 
types of surgery for pterygium, using sharp 
instruments, 


period of many years. recorded 


was done 


before There have been many 


caustics, and other methods, 


There 
is no uniformity of opinion as to the best 


such as electrolysis and irradiation. 


form of therapy. Many moditications of pte 


rygium therapy have been advocated. bor 
example,’’ a window is cut in the sclera and 
the pterygium buried under the sclera. The 
anterior layers of the sclera at a distance of 
about 4 mm. from the limbus are incised, 
and a fistula is prepared so that the head of 
the pterygium can be buried into this cleft 
\lthough other degenerative phenomena are 
not as Pico ™ 


common, presents a case of 


fibrotic hypertrophy of the plica semilunaris 
+ Ditzel and associates have reported their find 
ings in several other journals 
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The plica was so thickened that it suggested 
a new growth; a biopsy specimen was there 
fore taken. The material was composed of 
dense collagen with some edema. The author 
felt that it was a rare sequela of mild chronic 
conjunetivitis 
CONJUNCTIVITIS 

Several interesting studies have been con 
ducted. Noteworthy is one by Grunberger 
hKofler,’ took from the 


conjunctivas of 53 women immediately after 


and who cultures 
delivery and compared these with the con 
junctival cultures of the babies after birth, 
both before and after Crede’s prophylaxis 
In the mothers, Staphylococcus aureus was 


found 26 times, Staphylococcus albus 22 
times, a Streptococcus 12 times, and Escher 
ichia coli 21 times. The baby’s conjunctiva 
was less likely to be contaminated than would 
he expected. Llowever, staphylococei, of both 
aureus and albus types, were discovered in 
the conjunctiva, while streptococe: and Esch 
coli were rare. No difference was found in 
the 
whether Crede’s prophylaxis had been used 


or not 


the organisms present in conjunctiva 
Streptococe: and coli may have 
little 


prophylaxis than they were before 


been a more numerous after Crede’s 
Cultures 
were obtained on the second and fifth days 
of life 
Duszynski ‘' compared the techniques of 
obtaining material from the conjunctival sac 
for cytologic examination, None of the sub 
jects he used complained of any difficulty 
with the conjunctiva, and there was no ap 
parent pathological process in the conjun 
tiva. The intent of the examination was to 
demonstrate the cytology of the normal con 
Material 


junctiva three 


methods, namely, (1) with a dry swab, (2) 


was gathered by 


with a wet swab, and (3) by scraping with 
hard-composition fiber material, This ma 
terial was then placed on a slide for exam 
The 


and dry-swab 


ination. Dilute Giemsa stain was used 


author found that the wet 


techniques were superior to the scraping 


method in obtaining cellular material for mi 
study. An 68.9 cells 


were found on each slide, of which 71% were 


croscopl average of 
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epithelial cells and 24.5% were polymorpho- 
The 


that the dry-swab technique of taking smears 


nuclear leucocytes. author concluded 
was the easiest to study and yielded the most 
information 

Cason and Winkler "* compared the pre- 
operative cultures in their group of 1,604 
patients with the figures of Khorazo and 
Thompson. Micrococcus pyogenes var. albus 
and diphtheroids were recovered in culture 
more frequently than any other organism. 
M. pyogenes var. aureus was recovered from 
the lid in 95% of the patients and from the 
conjunctiva in 68%. The frequency with 
which certain Gram-negative bacilli were 
encountered is greater than heretofore re- 
corded, These organisms, members of the 
enteric Gram-negative rod group, were cul- 
tured from the conjunctiva of 5% of the 
patients and from the lids of 7%. It is inter- 
esting to note that in Khorazo and Thomp- 
son's studies only 1.6% of the conjunctival 
cultures contained Gram-negative bacilli. The 
organisms were mostly unidentified Gram- 
negative rods. Diphtheroids were common in 
the present series, accounting for 40% of 
positive cultures from the lids and 33% from 
the conjunctiva. Only 23% of the conjunc- 
tival cultures (374) showed no growth. Only 
3% of the lids (45 cases) showed no growth. 
The increase in the cases of Gram-negative 
rods is certainly noteworthy. 

Halbert and co-workers { have shown that 
many strains of bacteria found in the normal 
flora of the eye are antibiotic-producing bac- 
teria. From a series of 22 organisms which 
produced antibiotics, 9 different antibiotic 
Fourteen " of the 22 


organisms were rather clearly a polypeptide, 


agents were found. 
as evidenced by their destruction by enzymes. 
There were eight, however, which were re- 
sistant to enzyme activity but still appeared 
to be of a peptide structure. The antibiotics 
produced were most effective against Micro- 
coccus, Corynebacterium, Sarcina, and some 
bacilli. The antibiotic producers were found 
among 280 patients ; of these, the conjunctiva 
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appeared normal in 203, while 156 patients 
showed some kind of conjunctivitis. Thyge- 
son and I have both studied many of the cases 
of conjunctivitis from the same institution as 
did Halbert, and, while we were able to find 
a few cases of trachoma, Halbert 7° and his 
co-workers did not. There is certainly clear 
that 
clinically an increased amount of conjuncti- 
vitis, for 34 out of 44 cases (77%) had con- 


agreement mongoloid patients show 


junctivitis, while only 67 of the 215 nonmon- 
goloid patients (31%) had conjunctivitis. It 
is interesting that those persons with diseased 
conjunctivae had a higher incidence of active 
antibiotic-producing strains in their conjunc- 
tiva than did normal persons. The role of the 
antibiotic producers in conjunctivitis has not 
as yet been definitely determined. It is pos- 
sible that these antibiotic producers may be 
more active on the culture plate than they 
are in the tissue. 

Leopold "' presents an interesting bacteri- 
ological study in which the eyes of rabbits 
were inoculated with known organisms and 
attempts then made to recover the organisms 
The anterior chamber, the iris, the vitreous, 
and the cornea were also inoculated. Later, 
at various intervals, attempts were made by 
cultural methods to recover the organisms. 
The experiments showed that the anterior 
chamber and the cornea have a definite nat- 
ural resistance to infection. A positive cul- 
ture, however, in these cases was always 
from the even 
though cultures from the anterior chamber 


easily obtained vitreous, 
failed to grow micro-organisms. This cer- 
tainly follows my personal clinical and bac- 
teriological observation in that it is rare to 
get a positive culture from the anterior 
chamber, whereas a positive culture can al- 
most always be obtained from the vitreous 
in cases of intraocular infection. In discussion 
of this paper, Dr. Walsh made the comment 
that 90% of postoperative infections were 
due to the Staphylococcus. This was not the 
experience of Winkler and Cason,” who 
State : 

Reports of infection following cataract extraction, 
have, in the past, incriminated M. pyogenes var. 


x 
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aureus (Staphylococcus aureus) as the commonest 
While the 
is not unduly large, 
occur, M 


cause in 


etiological agent present series of 1,653 


extractions it is of interest that 
when infection did aureus 
Instead 
so-called 
with A 


mmonest offend 


pyogenes var 


was found to be the only one case 


Gram-negative rods belonging to the 


enteric group of bacilli were involved, 


aerogenes and Ps. aeruginosa the ce 


ers. P. vulgaris; also a member of this general 


group, was recovered in one case 


Gram-negative rods have likewise caused 


more postoperative 


infections in our small 


series than has the Staphylococcus 


ALLERGIES OF THE CONJUNCTIVA 


There has been a great deal of discussion 
concerning the allergies of the lids and the 
Some 


conjunctiva.§ Investigators are ex 


tremely enthusiastic,”” while others wish 


to identify the allergens. Theodore ** has 
continued his interest in the subject and tries 
to explain allergy on the fundamental anti 
gen-antibody philosophy. The author states 
that many foreign substances can act as anti 
gens and includes physical influences, such 
as light, heat, cold, and emotional factors as 


possible allergic agents. It is convenient to 


divide the allergic reactions into two types, 


the immediate and the delayed. The imme 
diate reaction occurs usually in a few mo 
ments, or certainly within an hour. This is 
the typical urticarial response, and here typi 
cally circulating antibodies can be demon 
strated in the serum and may be transferred 
passively. The delayed type of response takes 
from 24 to 48 hours to develop and is typified 
by the eczematoid reaction. Much of this 
material was covered in last year’s review.‘ 
It is interesting to note that Cosgrove ** gives 
a clinical classification of the allergies, divid- 
ing them into the palpebral and the bulbar 
types. The palpebral types are (1) angioneu- 
rotic, (2) blepharitis, (3) follicular, and (4) 
a type that he calls “band,” consisting of a 
red band in the inferior fornix. Under the 
bulbar type he classifies (1) episcleral and 
(2) limbal allergy and (3) keratoconjunc- 
tivitis. He makes the interesting observation 
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that glaucoma was found in 14 of his patients, 
all of whom had the palpebral types. All the 
cases of glaucoma were in patients over 45 
years of age. He does not feel, however, that 
effective, 
although he reports 63% of all his cases of 


the treatment of allergy is very 
allergy as being successfully treated, while 
35% had recurrence regardless of treatment 


Lemoine *' stresses the emotional factors in 
the development of allergies. He also notes 
that certain foods, tobacco, alcohol, and re 
fined sugars may exaggerate the allergic 
reaction in some persons, and he makes the 
interesting observation that one of his pa 
tients developed dendritic ulcer of the cornea 
every time she ate chocolate 

Therapy of all types of allergic conjunc 
tivitis varies widely, from nonspecific ther 
apy, using antibiotics and other substances, 
to desensitization techniques and use of hor- 
mones. Hydrocortisone and cortisone are 
widely used. It is of interest that Solotorov 
sky and Winsten “* state that cortisone does 
not inhibit active or passive anaphylaxis in 
the guinea pig, but it does inhibit anaphylaxis 
in the mouse, the degree of protection against 
anaphylaxis being directly related to the dose 
of cortisone. Hanser “* also has shown that 
the use of cortisone produces a drop in the 
eosinophile count in smears from the con 
junctiva 

Vhlyctenular keratoconjunctivitis is almost 
always an allergic reaction to tuberculopro 
tein, according to Thygeson,"’ although on 
rare occasions it may be an allergic reaction 
to bacterial, viral, or fungal infection. Thyge 
son states that numerous authors feel that the 
Pneumococcus and the Koch-Weeks bacillus 
may be associated with phlyctenulosis in chil 
dren. He feels, however, that these two or 
ganisms are low sensitizers and that they 
may act as a trigger mechanism to produce 
the sensitivity to the tuberculoprotein. He 
tuberculosis-free 
that 
agent was the Staphylococ 


presented five cases of 


phlyctenulosis in which believes 
the sensitizing 
cus. All 


of the staphylococci and desensitization with 


were improved on the elimination 


Staphylococcus toxoid. He also states that 
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phlyctenulosis may be produced by a sensi- 
tivity to Candida albicans and to the lympho 
granuloma venereum virus, while Coccidi 
vides was probably the sensitizing agent in 
two cases. 

\cne rosacea involves the lids, the con- 
junctiva, and the cornea. Goldsmith “* states 
that the commonest ocular manifestation of 
rosacea is blepharitis, which consists of a 
scaly desquamation of the skin around the 
lash follicles, associated with dilatation of the 
superficial skin vessels. Chalazia and styes 
may be present. The patients, of course, have 
seborrhea. The blepharitis improves as the 
skin condition improves. The second ocular 
complication is a diffuse hyperemia of the 
conjunctiva, frequently associated with the 
blepharitis. The conjunctivitis may run con 
currently, with small marginal catarrhal 
uleers which resemble those of true rosacea 
but are not identical, It is the type that ts 
associated with staphylococcal infection of 
the conjunctiva, Nodular infiltrations of the 
conjunctiva, with or without episcleritis, may 
also oceur ; however, these complications are 
not common. The nodules develop in the ex 
posed interpalpebral region near the limbus 
They are surrounded by dilated vessels and 
in many respects resemble the conjunctival 
phlyctenular disease. The author does not be 
lieve that staphylococci and diphtheroids are 
of any importance in the etiology of acne 
rosacea but says that they are commonly 
found, The presence of the staphylococci may 
suggest an allergy to Staphylococcus toxin 
He also discusses the possibility of an endog 
enous allergy to the patient's own hormones, 
which has previously been suggested by Zon 
dek. The seasonal variation in the disease 
may be influenced by photosensitivity. In 
treatment, the author favors roentgen ther 
apy. Cortisone, however, is widely used. 

Borrie ™ reviewed 130 cases of cutaneous 
rosacea, in 99 of which there were ocular 
lesions. He concluded that the ocular lesions 
were relatively commoner in men and that 
53% of the cases had cutaneous lesions oc- 
curring before the ocular lesions and only 
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20% had ocular lesions occurring before the 
cutaneous lesions. He states that the keratitis 
is the commonest ocular manifestation and 
that blepharitis and sebaceous changes are 
not very common in rosacea. It has been my 
experience that the blepharitis is the com 
monest disorder 

Unusual Allergic Manifestations.—O Brien 
and Storey “’ present an interesting patient 
who was receiving gold injections for the 
treatment of his arthritis, with but little im 
provement. Blepharokeratoconjunctivitis de 
veloped while he was on phenylbutazone 
therapy. The sensitization progressed to the 
development of a generalized hypersensitivity 
reaction to the drug. The postmortem find 
ings showed a_ hypersensitivity reaction, 
which was described as of three types; poly 
arteritis nodosa, hypersensitivity angiitis, and 
granulomatous lesions. Steel and Moffatt 
presented a case of the Stevens-Johnson syn 
drome with granulocytopenia, occurring after 
treatment with phenylbutazone. While this 
case is similar to the one previously de 
scribed, the patient recovered. In this case a 
reaction could be provoked by even a small 
dose of the substance. The authors stress that 
one should be extremely cautious in advising 
or prescribing phenylbutazone where there is 
a past or a family history of allergy 

Oculocutaneous lesions continue to be of 
importance,|| but no new findings have been 
presented since last year’s review. Systemic 
administration of cortisone and corticotropin 
is considered the best form of therapy.” 


Unusuat Forms or CONJUNCTIVITIS 

Kall,”’ in observing the protozoan con 
junctivitis that occurs in Denmark, thinks he 
has demonstrated a nematode in hanging 
drop preparation and in biopsy specimens 
from the conjunctival tissue. 

Ophthalmologists should be on the lookout 
for common warts of the eyelid producing 
conjunctivitis, as has been demonstrated by 


Mattsson.{ Seven of his patients had catar 
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rhal conjunctivitis. There was no keratitis 
All the cases were obviously caused by one 
or more lid border 


While it has been stated that the location of 


common warts on the 
the wart is most important, Mattsson says 
that the size of the wart determines the de 
Kera 


common in 


gree of severity of the conjunctivitis.§ 
toconjunctivitis is apparently 
some of the artificial silk factories, according 
to Karsch."* He says that the conjunctivitis 
is due to the HeS or carbon disulfide, which 
acts, together with hydrogen sulfide, as an 
irritant. It causes this effect because of the 
drying. The tears are not sufficient to wash 
the material out of the eye, and therefore a 
The 


prevention is ventilation of the room 


keratoconjunctivitis is produced hest 
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Fig. 2.—Pedigree of familial pseudomembranous 


conjunctivitis. Reproduced from Goldmann, H., and 
Hof, W.: Schweiz med. Wehnschr. 84:73 (Jan.) 
1954; published by Benno Schwabe & Co., Basel 


Pseudomembranous conjunctivitis was dis 
cussed in last year’s review,’ the French 
authors suggesting that it was a familial dis 


oo 


ease. Goldmann and Hof ® present the family 
tree of this familial pseudomembranous con 
junctivitis. The family tree is reproduced in 
Figure 2. The pseudomembranous conjunc 

tivitis followed sore throat, vulvovaginitis, 


The 


showed that three aunts and one cousin had 


and acute nephritis family history 


suffered from this disease. Two of these per 
sons were completely blind, and one was 
The authors feel it is 


almost blind. not so 


much a family carrier state as a familial 


deficient defense mechanism that is impor 
tant. This disease develops during the first 
decade of life and is commoner in females 


than in males 


A 


Cat 
teresting editorial in 


in an in 
The Journal of the 
American Medical Assoctation,’’ which 


scratch fever is discussed 


the opinion is expressed that the original 
lesion is in many cases a conjunctivitis, fol 
lowed by a regional lymphadenopathy, and 
at times a generalized lymphadenopathy. In 
a personal communication, Cassady states 
that there is a strong similarity between 
the patients who had Leptothrix infection 
and those with the so-called cat scratch fever 
of Daniels Mec Murray.* 


tested many of his former patients who had 


and Cassady re 
had the Leptothrix infection and found that 
they were sensitive also to Daniels and Me 
Murray's antigen, Since the Leptothrix also 
occurs in cats and can frequently be trans 
mutted to humans, as was demonstrated by 
Henry,'”' the two infections may be one and 
| feel that Verhoetf's and 
King’s procedures should be applied to pa 


the same disease 


tients with so-called benign infectious lym 


phoreticulosis to determine whether the Lep 


tothrix is present in cat seratch fever. The 


ocular manifestations im infectious 


mono 
nucleosis are presented by Tanner!” in a 
paper which substantiates some of the evi 
dence presented by Jones, Howie, and Wil 
‘Tanner that 


types of ocular manifestations: (1) involve 


son.* helieves there are two 


ment of the eye and the adnexa directly with 


the infectious agent of infectious mono 
nucleosis, and (2) the effect upon the vision 
and the neuro-ophthalmic apparatus, ap 
parently due to more remote lesions. The lat 
ter lesions are probably in the central nervous 


The 
fairly 


system direct ocular involvement. is 


probably common; at least Jones, 
Howie, and Wilson felt that it was, since 8&4 
of their patients had acute conjunctivitis 
Tanner believes that there is potential ser 
iousness associated with the lesion, partic 
ularly when the central nervous system is 
involved. He emphasizes that the widespread 
distribution of the lesions of mononucleosis 
is not fully appreciated. He states that con 
junctivitis, orbital edema, retrobulbar pain, 
optic neuritis, retinal edema, and uveitis may 
Laboratory tests be of value in 


occur may 
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making the diagnosis, and the finding of the 
typical cells of infectious mononucleosis in 
the blood stream is also of great aid. Jones 
and associates * describe the finding of char- 
acteristic mononucleosis cells in the conjunc 
tival biopsy tissues 

Ciippers and Krticke discuss the prob 
lem of para-amyloidosis of the eye. While 
amyloidosis may occur locally in the con 
junetiva without any other involvement, it 
may also be the first manifestation of gener 
alized amyloidosis. The authors feel that there 
is always a connection between the local and 
the generalized para-amyloidosis. The eye 
may also be involved in generalized para- 
amyloidosis. The para-amyloid is usually de- 
posited around the vessels in the uvea and in 
the sclera and is frequently also deposited 
around the iris vessels, so that the pupil will 
not react to light. Amyloid may also be de- 
posited in the interstitial tissue of the extra- 
ocular muscles and is sometimes found in the 
optic nerve. In generalized amyloidosis the 
conjunctiva may be spared. The accompany- 
ing chart may help to visualize better the 
development of para-amyloid. 


Paraprotein Formation 


Transudation Paraproteinemia Paraproteinuria 
into 


tissue 


Storage of Paraproteinemic nephrosis 
paraprotein in 
tissue 


Paraproteinosis 


VIRUS DISEASES 


Sanders and his co-workers '®* have crit- 
ically reviewed the literature on cultivation 
of viruses and have divided the known 
viruses into three groups: Group I, viruses 
which have been propagated in tissue cul- 
ture (all criteria have been met) ; Group IT, 
viruses which have doubtfully or temporarily 
been propagated in tissue culture (one or 
more criteria have not been met), and Group 
III, viruses which have not been propagated 
in tissue culture 
132 
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Group |: Viruses which have propagated in tissue 


ulture (all criteria have been met) 


Coxsackle Measles 
Encephalitides Mouse encephalomyo 
Japanese B encephalitis carditis 
St. Louls encephalitis CobLSK 
Weat Nile encephalitis MM 


Semliki Forest fever 


Mouse encephalomyelitis 
Russian spring-summer 


(Theiler’s GD VII virus 


encephalitis Mumps 
Eastern equine encepha Newcastle disease 
lomyelitis Poliomyelitis 
Western equine encepha Pseudorabies 
lomyelitis Psittaeosis 
Venezuelan equine en Rabbit myxoms 


cephalomyelitis Rabies 
Foot and mouth disease 


Rous sareoma 
Fow! leucosis 


Rift Valley fever 


Fowl! plague Vaccinia 

Herpes simplex Variola 

Hog cholera Vesicular stormatitl 
Influenza Virus II! 
Lymphogranuloma vene Yellow fever 


reum 
Lymphocytic chorio 
meningitis 


Group Il: Viruses which have doubtfully or tem 
porarily propagated in tissue culture (one or more 
criteria have not been met) 


‘Anopheles A and B” 


Rabbit fibroma (inflam 
Avian encephalomyelitis 


matory strain) 


Common cold Fowl pox 
Eetromelia Infectious hepatitis 
Ilheos Louping ill 
Epidemic keratocon Sheep pox 
junctivitis Varicella 


Group III: Viruses which have not propagated in 
tissue culture 
Herpes zoster Sandfly fever 
Inclusion blennorrhea Teschen's disease 
Infectious mononucleosis Trachoma 
Rabbit fibroma (fibro 
matous strain) 


Herpes SIMPLEX 

Thygeson ** has observed an extraordi- 
nary increase in the number of cases of 
primary ocular herpes in which the severe 
conjunctivitis and preauricular lymphadeno- 
pathy resemble the changes seen in epidemic 
keratoconjunctivitis. I have also observed a 
larger number of patients with acute herpes 
infection of the conjunctiva, particularly in 
youngsters. Ophthalmologists should — be 
alert to this disorder. 

It is interesting to report the findings of 
McNair Scott and his co-workers,’°* who 
devised a method wherein rabbit corneal 
epithelial cells were grown in tissue culture 
and were infected with herpes simplex virus 
A comparison was made of the histological 
changes observed in the infected cells and 
the amount of infectious virus detectable in 
the tissue at various hours after infection 
The histological changes reveal that during 
the latent period, which lasts from two to 
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six hours, when infectivity is low, alterations 
occur in the nucleus which indicate a pro 
found disturbance in its structure. After this 
lag phase, there is an increase in the infec 
tivity of the virus, which takes place in from 
6 to 12 hours. The nuclear structural changes 
then become differentiated into a full-formed 
inclusion body. 

It is interesting to speculate on the fate of 
viable herpes simplex virus that is adminis- 
tered intravenously in man, Geller and his 
co-workers '*’ injected large amounts of 
viable egg-adapted strains of herpes simplex 
and 
then attempted to recover the virus by the 
egg technique. No virus could be recovered 
from the blood. It is of interest that a com- 
plement-like heat-labile substance was demon- 
strated in the plasma of one patient. While 
neutralization tests in all the patients ex 


virus intravenously in 12 volunteers 


hibited wide variations in the titer, the in 
travenous injection resulted in significant 
rises in titer in four out of the nine persons 


Epmemic KErATOCON JUNCTIVITIS 

Epidemic keratoconjunctivitis is still being 
found.# Eye clinics appear to be an important 
source of the infection. Cockburn and co- 
workers *** reported on an interesting survey 
of a small epidemic. During the two months’ 
period in which the study was undertaken, 
approximately 40 patients with glaucoma 
attended the eye clinic. Nine of these patients 
developed the disease (an attack rate of 
23.5% ). It was most likely that the inocula- 
tion occurred at some time during the ex- 
amination for glaucoma, the tonometer being 
considered the most likely vehicle of trans 
mission, Some of the patients from this eye 
clinic wandered into other clinics and smaller 
outbreaks occurred, so that six small epi- 
demics were found, all centering around a 
single large eye clinic. Serological studies of 
serum from patients in the two epidemics 
were entirely negative for both St. Louis 
encephalitis and the so-called Sanders EK 
virus. Further inoculations may have been 
prevented by adoption of a more efficient 
method of sterilizing the tonometer. There 
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is no doubt that this condition was an ep 
demic keratoconjunctivitis, since the majority 
of the patients developed corneal opacities 
and the disease ran a fairly typical course 
Feist ''® made some interesting observations 
on the corneal changes associated with epi 
demic keratoconjunctivitis. He divides the 
corneal changes into four stages: (1) loosen 
ing of the epithelium, (2) protrusion of the 
epithelium, (3) typical foci of infection, and 


(4) 


opacities, 


incrustation or formation of denser 
GREELEY DISEASE 


Cockburn an epidemic of con 
junctivitis associated with pharyngitis, mus 
cle pain, and pyrexia. There is moderate 
follicular inflammation, without purulent 
discharge. There may be slight edema. There 
is very little discomfort or photophobia. The 
conjunctivitis persists for three days to three 
weeks. With the slit-lamp microscope, he 
found a few white plaques, 1 mm. or less in 
size, in the subconjunctival region. There 
was no ulceration. The throat 


sisted of soft vesicles varying from pinhead 


lesions con 


to pea size, mostly on the soft palate. He was 
able to find 206 cases. All the patients were 
seen in the latter part of July and the first 
part of August, and nearly all of them at 
tended a swimming pool in nearby Greeley, 
Col. He states that the disease is transmitted 
either by direct contact or by association 
with the swimming pool. Two other epi 
demics were followed, one in Missouri and 


the other at another place in Colorado 


TRACHOMA 

I have reviewed more than 60 articles on 
trachoma,* and I find still a wide variation 
in opinion, The incidence of trachoma varies 
throughout the world."’? Lindner states that 
trachoma has largely disappeared from Aus 
tria in the past 40 years. Better hygienic 
conditions may be of importance. An occa 
sional patient with trachoma is found in 
London.''* Amies and co-workers ''* claim 
that trachoma exists in the South African 


Bantu, even though follicles occur in many 
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types of conjunctivitis and vascularization is 
sometimes seen with vitamin deficiencies, 
ete, Stages I, and II] trachoma occur in 
children in the South African Bantu. They 
examined 109 children and found Halber- 
staedter-Prowazek inclusion bodies in 25 
(23%). Of the 109 children, 74% had 
exudative conjunctivitis; 64% had Koch 
Weeks infection, and 11% had influenzal 
infection. The photographs of the inclusion 
bodies are convincing. The authors found 
trachoma in patients from 1 year up to 8 
years of age; however, the highest incidence 
was between the ages of 5 and 9 years. After 
% years of ave the disease remained station 
ary. They examined a random sample of 
children and found 38 in whom pannus with 
out searring would indicate that healed 
trachoma was present. Herbert's pits were 
also found in Negroes.''® Trachoma has been 
reported from Viet-Nam,''® where the in 
cidence is still very high and accounts for 
80% of the clinic patients; from Papua and 
New Guinea''’; from Podrigne,''* and in 
Kurope and the Far East."'’ A school has 
been set up in Casablanca, where 700 children 
are treated.'*’ In one district in Tunis, from 
%5 to 92% of the population has trachoma. 
The great proportion of the patients have 
never been treated.’** The incidence of 
trachoma is decreasing in Greece.t On the 
Iiji Islands the Hindus and the Chinese have 
trachoma, but during the war against Japan 
many of the native soldiers developed the 
disease; later, many of the native school 
children were found to have trachoma.'** 
Trachoma is still prevalent in Egypt,'*® but 
this should not prevent trachoma patients 
from traveling from one country to another,'** 
since the therapy is excellent. Lyons '*' 
thinks that the Koch-Weeks or the Gonococ- 
cus infection occurring in children in Europe 
eventually leads to trachoma, and he would 
like to prevent contamination of the child 
by the mother. He feels that combating these 
bacterial infections would be the most effec- 
tive way of fighting trachoma. Busacca '** 
summarizes all the changes that occur in 
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trachoma histologically and clinically. This 
summary is an excellent one and should be 
read by everyone interested in external 
diseases. The pathogenesis and classification 
of trachoma continue to follow along the lines 
of MacCallan,t with minor variations 

Ching '** would like to change the classi 
fication and presents two types of trachoma 
First is a true, simple trachoma (a mild, 
insidious disease, frequently self-limited, and 
not especially infectious). It is a compara 
tively harmless disease, which involves the 
conjunctiva and the corneal epithelium. The 
second is an infectious or infected trachoma ; 
the result of the addition to the trachoma 
virus of one of several secondary bacteria 
It is the latter type that has been confusing 
everyone for the last 100 years, since the 
secondary infections will all vary. Ching 
presents an elaborate diagnostic sheet. 

The etiology of trachoma still covers a 
wide variety of causes, while the major num 
ber of authors feel that it is a virus disease.§$ 
Kirisawa and Poleff || claim to have 
grown the virus of trachoma in tissue cul 
ture, Mitsui and co-workers '*' have demon 
strated a toxic substance present in the 
tarsus that will produce a conjunctivitis when 
inoculated on the conjunctiva. 

Tsutsui '** presents an interesting study 
on the immunity which develops to trachoma 
and feels that this may be one reason for the 
development of chronic trachoma. He was 
able to infect himself three times, twice in 
the right eye and once in the left eye. <A 
fourth attempt failed to infect the eve; how 
ever, a month later the right eye could be 
reinfected and acute trachoma developed 
The degree of infection is dependent upon the 
number of inclusion bodies present, and they 
gradually disappear. He feels that there was 
a substance in his own serum which would 
attenuate trachoma. The local immunity 
heing short-lived, while a general immunity 
is possible, it may be that the disappearance 
of the trachoma virus in chronic trachoma 
is an effect of immunity. 

t References 129 through 133. 
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'** presents an interesting corneal 


Tavolara 
dystrophy occurring in trachoma which he 
thinks is Salzmann’s dystrophy. 


hold 


presents a 


Surgery in trachoma continues to 
the major spotlight. Chams '* 
illustrated 


deal of 


beautifully paper, containing a 
the 


coagulation treatment of trachoma. The col 


great information on electro 


ored pictures, before and after treatment, 
are well prepared and reproduced. He per 
formed electrocoagulation on over 200,000 
people! Most of the therapy is for trichiasis, 
ectropion, and entropion and was discussed 
last year." 


Medical Therapy of Trachoma 


the reports on chemotherapy and antibiotic 


Most of 


therapy were on the sulfonamide drugs and 
the wide-spectrum antibiotics. One of the 
best-controlled experiments on therapy was 
reported by Chastain and Newlin.'** They 
treated 45 adolescent Navajo Indians. The 
patients all had Stage II or Stage III tra 
choma with entirely negative smears for 
secondary infection. Patients with early Stage 
I] trachoma and Stage I trachoma, while 
treated, were not included in the paper be 
cause of the possibility of confusion with 
other ocular infections, Only patients with 
unnustakable pannus formation were included 
in the group. Chloramphenicol was given, 
1 ym. being injected intramuscularly daily 
No local therapy was used. The other group 
of patients was placed on sulfadiazine by 
mouth, '2 grain (0.032 gm.) of the drug per 
kilogram of body weight every 12 hours. In 
this group, sodium sulfacetamide, 10%, was 
used locally. While the patients were chosen 
at random, one patient who was sensitive to 
sulfonamides was given chloramphenicol 
Twenty-six patients were treated with sul 
fadiazine, with a good response obtained in 
22, or 84%. Twenty-one patients were treated 
The 


highly successful in that symptoms improved 


with chloramphenicol treatment was 

in 24 to 48 hours and subsided entirely in 

from 3 to 4 days. An average of nine injec 

tions appear to be sufficient to eradicate the 

disease. The 4 patients who did not respond 
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to sulfonamides were subsequently treated 
with chloramphenicol, making a total of 25 
patients thus treated with chloramphenicol 
intramuscularly, with additional local 
therapy. While the authors state that this 


treatment 


no 


was most successful, the follow 
up period has not been long enough to per 
mit complete evaluation 

Streptomycin, chlortetracycline ( Aureo 
myem), oxytetracycline (Terramyein), and 
the sulfonamides are all reported as effective 
in varying degrees.# Thygeson '™ discusses 
the criteria of cure in trachoma. He states 
that in a study of 130 trachomatous patients 
treated with the sulfonamide drugs,or topical 
ly with oxytetracycline, the disappearance of 
corneal lesions, including superficial infil 
trates and corneal epithelial roughening, 
proved to be a valuable sign to the indication 
of healing. He feels that there is a lag in the 
absorption of the trachomatous conjunctival 
He feels 


that treatment should be stopped as soon as 


inflltrate, particularly the follicles. 
the cornea is cleared. A provocative test with 
cortisone appears to reactivate the virus, The 
virus was reactivated in four of seven cases 
of trachoma in which activity was in ques 
tion, The reappearance of inclusion bodies in 
the scraping was followed by clinical signs of 
activity in three of the four patients. Thyge 
son does not believe that trachoma produces 
any immunity; however, it may heal spon 
taneously. It may lie dormant for long periods 
of time and can be reactivated by trauma or 


superimposed infection 


IMMUNITY 


While immunity is not completely under 
stood, recent research may be of help in 
understanding some of the methods whereby 
that 


closely 


immunity develops. It has been said 


immunity and hypersensitivity are 
allied, since they are both associated with 
antibody formation, Recent research * would 
indicate that there is no doubt that immunity 
develops in the lymph nodes and that lym 


phoid tissue is extremely important for im 


munity to develop. 
# References 154 through 170 
* References 172, 173, and 174 
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Harris and co-workers ¢ injected dysen- 
tery bacillus into the footpads of rabbits and 
then removed the regional lymph nodes. 
These lymph nodes were teased, washed, and 
then injected into normal animals. Anti- 
bodies then developed in the donor animal. 
When the antigen was injected into the foot- 
pad, the regional lymph nodes contained the 
highest titer of antigen, while the spleen 
contained lower titers. If the antigen was 
injected intravenously, however, the spleen 
contained the highest titers. Hale and 
Stoner'’* were able to grow both lymph node 
and spleen in the anterior chamber of mice 
eyes. Both produced antibodies, which could 
be easily detected in the anterior chamber. If 
skin was used instead of lymph node, then no 
antibody was detectable. These findings open 
a large field for investigation in the con- 
junctiva and develop from chemical or phar- 
maceutical preparations, as well as inflam- 
matory materials.’"® Do the follicles play any 
part in the development of immunity ? 


TUMORS OF THE CONJUNCTIVA 


Squamous cell epitheliomas may occur on 
the conjunctiva. Usuaily they occur in the 
bulbar conjunctiva.t As a rule, they are of 
low-grade malignancy and respond to sur- 
gery'’® or x-ray treatment.'’’ Boase 
found a patient with a lump between the 
cornea and the semilunar fold. It was re- 
moved, and the pathological report was that 
of an adenoma of the lacrimal gland. Of the 
conjunctival tumors, melanoma and melano- 
sis of the conjunctiva'™ appear to be the 
most frequent 


+ References 172 and 173. 
t References 176 and 177. 
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NEW PREPLACED CORNEAL SUTURE 


To the Editor:—On page 129 of the Arcuives for July, 1954, is an article by 
Abraham J. Lanchner, M.D., entitled “A New Preplaced Corneal Suture.” At 
the end of the article is a solitary reference to S. Baldino, who is credited with 
having devised a suture technique of a somewhat similar character. 

If Dr. Lanchner consults the Acta concilium ophthalmologicum, 1950, Vol. 2, 
p. 1090, he will find a suture technique of a character exactly similar to that which 
he describes as new. 

| have used this method now for several years and have every reason to agree 
with his statement that it “has certain advantages over other sutures.” 

A. WILLTAMSON-NOBLE 
4 27 Harley St. 
London, England 
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NEW YORK ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 


Truman L. Boyes, M.D., Chairman 
Charles A. Perera, M.D., Secretary 
Regular Meeting, April 19, 1954 


Cyclodiathermy for the Treatment of Glaucoma. Ramon Casrrovirjo, 


Cyclodiathermy is valuable in the treatment of all types of glaucoma which are 
not controlled by miotics or which show diminishing visual fields even when the 
intraocular pressure seems under control. The technique of cyclodiathermy was 
described, using 1.5 mm. penetrating pins, placed 5 to 5.5 mm. behind the limbus 
The electrocoagulating current 1s held on 10 seconds for each application. our 
applications are made in each quadrant. Ordinarily, eight applications are made 
The full, or maximum, dose is 16 punctures, Phthisis bulbi is a rare postoperative 
complication. Glaucoma in diabetic patients and in the presence of active uveitis 
does not respond favorably. 


DISCUSSION 


Dr. Mitton L. Bertiner: To me, the story of eyclodiathermy for glaucoma 
presents one of the paradoxes in ophthalmology, [Examination of the literature 
shows that the inception of the idea for this procedure can be traced back over 
72 years (de Wecker and Masselon, 1882), [| found almost 140 papers on this 
subject in the literature. The paradox lies in the faet that for the number of 
workers who praised it there was an almost equal number who condemned it. 
However, during the last few years, especially in European countries, more and 
more ophthalmologists have adopted it, and more and more are becoming enthu 
silastic concerning its value. [| have observed this trend personally in my yearly 
visits abroad. In order to understand the reasons for the previous diversity of 
opinion, | looked through the records of cases of cyclodiathermy performed in 
the past at the New York Eye and [ar Infirmary. It soon became obvious that the 
story paralleled that in the literature before 1949. The following features were 
evident 

1. The operation was performed in small numbers by many different surgeons. 

2. A variety of techniques were employed, Diathermy and electrolysis treat- 
ments, surface and penetrating, were given anywhere from 2 to 14 mm. behind the 
corneal limbus. There was no uniformity in the areas treated, the size or length 
of the needle, the temperature, the time (5, 7, 9, or 10 seconds), or the strength 
of the dose applied. 

3. The procedure was relegated for the greater part to use in eyes in a hopeless 
condition, such as absolute, hemorrhagic, or secondary glaucoma, or in long 
standing cases of chronic glaucoma in which several unsuccessful surgical pro 
cedures had been tried previously. Apparently, the original idea in this procedure 
was to produce a direct atrophy of the secretory portion of the ciliary body. In 
eyes in which blockage is complete and stasis has existed for a long time, the pos- 
sibility of obtaining any return to a semblance of normal physiology is hardly pos- 
sible. In many such cases the amount of treatment required just to reduce the 
pressure would be eyual to the amount that would result in atrophy to the globe 
This might be desirable if one wished to relieve pain in a blind eye; but, in my 
opinion, enucleation is far more rational. 

In 1932 Weve noted reduction of pressure in the eye for long periods following 
diathermy treatment of retinal detachment. Weeker, in 1948, used a technique 
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similar to the one now advocated. After retrobulbar anesthesia he employed a flat 
electrode for surface treatment without conjunctival dissection—5 to 7 mm. from 
the corneal limbus in the corners between the insertion of the rectus muscles. He 
advocated a temperature of 90 C. for 10 seconds. This is similar to the present 
technique advocated by Castroviejo, except that the latter uses a perforating elec- 
trode 1.5 mm. in length for 10 seconds. I have followed Castroviejo’s technique 
in my series, except that I ordinarily apply the diathermy current for seven seconds. 
[his current approximates 35 to 40 ma. ‘This setting cannot be a constant on the 
high frequency diathermy machine, since the patient is part of the circuit and the 
resistance of the patient varies in every case. [Experience as to the ease of pene- 
tration with the needle should determine the further adjustments on the control 
dial in each case. The concept in the treatment, in my opinion, is not to affect the 
secretory portion of the ciliary body directly, but, rather, to influence it indirectly, 
by means of the ciliary nerve plexus. This nerve plexus, containing numerous 
ganglion cells, is found in the region 6 to 7 mm. from the limbus. The ganglion 
cells decrease in number as one goes anteriorly. None are found in the iris. By 
production of a trophic disorder in the plexus, inhibition of secretory activity occurs 
a sort of surgical Diamox. That some trophic disorder occurs can be emphasized 
by the finding of a slight amount of corneal anesthesia in corresponding treated 
areas. Some vasomotor effect is added to this 
About two years ago, on my return from abroad, not without some skepticism, 
I decided to start a consecutive series of cases, reasoning that, the procedure being 
harmless, it would always be possible to perform one of the classic operations if 
the cyclodiathermy failed. During these two years | personally have done the opera 
tion in 68 cases, which | have divided into two series. The first comprised 53 eyes, 
in 46 private patients. These were all of chronic simple glaucoma (in 30 the 
glaucoma was considered to be the narrow-angle type and in the rest of the so-called 
open-angle type). In the second series were 15 eyes with what was considered 
secondary and complicated glaucoma. The latter group consisted of three aphakic 
eyes in which tension developed from 6 to 12 weeks postoperatively. ‘Two were in 
cases of acute inflammatory congestive glaucoma; two were cases of rubeosis iridis 
glaucomatosa, and eight had been operated on unsuccessfully, by other methods. 
Seven of these eyes were admittedly already badly damaged. Unquestionably, the 
best results in our series were seen in the first group, the cases of chronic simple 
glaucoma. In several instances the patients were sent to the hospital for preliminary 
study, and tensions were taken every two hours around the clock in an attempt to 
find a base line. Many of these patients were under pilocarpine medication for 
long periods with diurnal pressures of 25 to 35 mm. (Schigtz), but with slowly 
advancing field defects. ‘These are the cases in which iridencleisis had been resorted 
to in the pasta procedure which, even when not attended by immediate complica- 
tions, leaves the eye morphologically and physiologically altered, to say the least. 
In the first group, of 53 eyes, I have had, up to now, only 2 cases in which a 
second treatment was required to lower the pressure. | have had 19 of these eyes 
under observation for one year or more after operation. In all tension has been 
stabilized, with no further loss of fields. In four cases before surgery the fields 
were contracted within 10 degrees of the fixation point. In none of these cases 
have there yet been complications of any sort. On the operating table there is an 
immediate rise in pressure, varying from 60 to 80 mm. following treatment. Within 
30 minutes the tension starts to fall, to about 30 mm. In one hour the tension is 
usually below 14 mm. After the operation we do not close the eye, and the patient 
is ambulatory. Ordinarily we keep the patient in the hospital overnight. The 
following day the pressure usually reads from 10 to 14 mm. (Schigtz), and on 
subsequent days it may rise to 18 to 20 mm. This is the usual course of events. 
Examination with the biomicroscope may reveal a slight iridic reaction, which 
usually subsides within two or three days. In a given case of chronic simple 
glaucoma in which the pressure, in spite of use of drops, hovers between 25 and 
35 mm. (Schigtz), | do only 8 punctures, 2 in each corner; above this level I do 
3 in each quadrant, for a total of 12. In the second, smaller group, of 15 cases of 
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secondary glaucoma, we obtained good results in about 40% in spite of the fact that 
half of the eyes were already hopelessly damaged. | realize that one and a half years 
is a short time and my series is small, but the results seem to me to indicate a trend. 

Dr. Apotpn Posner: Dr. Castroviejo has presented an impressive series of 
cases, which would seem to dispel any doubt as to the safety and feasibility of 
cyclodiathermy. | am glad that Dr. Castroviejo was so modest as to state that he 
regards this series as a preliminary one, or at least the report as a preliminary 
report. | should like to amplify one point of which I am sure Dr. Castroviejo, as 
well as others, is aware, that is, that in narrow-angle glaucoma, even during the 
noncongestive, or the latent, phase iridectomy is a preferable procedure because it 
eliminates the cause of the glaucoma. As you all know, in narrow-angle glaucoma 
the normal channels of outflow are adequate, but the iris block prevents the aqueous 
from reaching these channels. Lridectomy prevents and relieves iris block, 

Dr. Castroviejo mentioned the successful use of acetazoleamide (Diamox) in 
acute congestive narrow-angle glaucoma to lower the tension. It is indeed dramatic 
to see with what rapidity this drug reduces the tension to normal, often within two 
to three hours. For this reason, | think that we have an excellent means of reliev- 
ing the acute attack, at least temporarily, after which we can cope with the glaucoma 
by whatever method we choose. I believe that acetazoleamide acts by shrinking 
the contents of the vitreous chamber. I have recently postulated the theory that the 
acute attack of narrow-angle glaucoma is caused by forward suction of the iris 
toward the region of the canal of Schlemm, where the pressure is only 10 mm. Hg, 
and hence lower than the intraocular pressure. If the pressure behind the iris 1s 
lowered sufficiently by acetazoleamide, the region of Schlemm’s canal becomes the 
area of negative pressure, the iris is sucked backward, and the angle opens, In 
chronic simple glaucoma and such types of secondary glaucoma as glaucoma capsu- 
lare and essential iris atrophy, cyclodiathermy is an excellent means of reducing 
the tension, even if the operation has to be repeated. 

There is, however, one important theoretical point to consider, Chronic simple 
glaucoma is associated with a progressively increasing obstruction to the outflow 
of aqueous, The objective of a filtering operation is to increase the outflow arti- 
ficially and thus maintain a normal rate of aqueous circulation. Cyclodiathermy, 
on the other hand, is assumed to act by reducing the formation of aqueous, Any 
significant reduction in aqueous formation may be expected to lead to a decrease 
in the amount of aqueous flowing past the lens, and would thus deprive the lens 
of its normal nutritional requirements, as well as of its means for eliminating 
the end-products of metabolism. I have written to Dr. Everett Kinsey, and he, 
in a personal communication, expresses a similar opinion, It is possible that other 
structures of the eye, especially the macula, depend for their function partly on the 
volume of aqueous flow. The reason | mention the macula is that in chronic simple 
glaucoma we know that macular vision is the last to be lost, and it is in those 
cases in which we artificially lower the tension that we fear a reduction in macular 
or central vision. 

We are indebted to Dr. Castroviejo for developing a precise technique of 
cyclodiathermy, as he has done in the past with other operative procedures. There 
is no question that cyclodiathermy is a valuable and a safe procedure when applied 
judiciously in selected cases, especially when filtering operations may be inadvis 
able. It should also be considered with patients of the older age groups, because 
in those cases the cataract formation does not present such a threat, and also in 
patients with aphakic eyes and certain secondary glaucomas. However, for the 
present, and until we know more about the delayed effects of the physiology of the 
eye, I join with Dr. Castroviejo in thinking that it might be unwise to reject the 
standard procedures, such as iridectomy and fistulizing operations 


Efficiency and the Ophthalmodiagnostic Process: [he Charles 11. May Memorial 
Lecture. Mr. Joun Foster (by invitation). 


Chis paper will be published in full in a coming issue of the Arciuives 
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Truman L. Boyes, M.D., Chairman 
Charles A. Perera, M.D., Secretary 
Regular Meeting, May 17, 1954, Combined with Section of Obstetrics and Gynecology 


Ocular Diseases Occurring During Pregnancy. |x. 


REGAN (by invita 
tion). 


There are four ocular conditions related to pregnancy : pigmentation of the skin 
of the eyelids, retinopathy associated with hyperemesis gravidarum, retinopathy 
associated with toxemia of pregnancy, and asthenopia. 

The use of corticotropin and cortisone in large doses for ocular disease in the 
early or late stage of pregnancy is to be avoided 

Idiopathic detachments of the retina occurring during pregnancy are to be 
treated promptly. A history of retinal detachment or its presence is not a con- 
traindication to spontaneous delivery. 

Meningiomas and other brain tumors may cause visual symptoms and_ field 
changes during pregnancy. ‘These may disappear after delivery 


Retinal Findings in Pregnancy. Dex. Stuart S. SNypeER (by invitation). 


Examination of the ocular fundus is helpful in the management of patients with 
toxemia of pregnancy or with diabetes mellitus. Changes in the arterioles are divided 
into four grades 

’regnancy in patients with severe preeclampsia and Grade 2 retinal arteriolar 
changes was terminated prematurely in 70% of the cases. The presence of Grade 2 
changes with local or general arteriolar spasm suggests that the pregnancy be 
terminated within two or three weeks. Relaxation or disappearance of these changes 
before delivery in a severely toxemic patient means intrauterine fetal death. 

Whenever Grade 3 or 4 retinal findings are noted, interruption of the pregnancy 
is indicated, 

In hypertensive and renal disease associated with pregnancy, if retinal arteriolar 
changes are present during the first trimester, they were probably present before 
the start of the pregnancy. Women with malignant vascular hypertension should 
not become pregnant. 

The presence of diabetes in pregnant women with toxemia increases the pos- 
sibility of fetal death. Patients with diabetic retinopathy should not attempt 
pregnancy. 


Value of Retinal and Conjunctival Vascular Findings in Normal and Toxemic 
Pregnancies. Dr. Ronert LANDESMAN. 


1. In severe vomiting of pregnancy, retinal observations are indicated. Exten- 
sive multiple hemorrhages require interruption of pregnancy. Small hemorrhages 
may be watched during therapy. 

2. In preeclampsia the presence of advancing spasm Grade | to II indicates an 
increase in the severity of the toxemia. In severe preeclampsia with Grade I] 
changes, it is usually advisable to terminate the pregnancy prior to three weeks from 
the onset of the toxemia. 

3. If the retinal changes remain the same or decrease, this is not an indication of 
improvement in the toxemic process. A sudden improvement may indicate fetal 
death. 

4. In acute toxemia the vascular changes usually return to normal within 
three months. If postpartum changes persist, chronic vascular disease is probably 
present, 

5. Retinal hemorrhage and transudate require immediate interruption usually 
within one week. In preeclampsia the fetal death rate with Grade III is 33%, and 
in hypertension it increases to 75%. This difference is related to the time of onset 
of the toxemia. 
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6. In eclampsia the presence of advanced retinal changes, Grade II or over, ts 
usually associated with early onset of the toxemia, death of the fetus, and recurrent 
toxemia. Eclampsia at term, intrapartum or postpartum, usually is associated with 
minimal retinal changes 

7. Hydatidiform mole may give extensive localized and generalized retinal 
arteriolar spasm. Early onset of this process in the second trimester should suggest 
this diagnosis. 

8. Ophthalmoscopy is most valuable in essential hypertension of the severe 
variety ; Grades II] to IV indicate immediate interruption. 

9, In evaluating chronic hypertension and determining the chances of obtaining 
a live infant, careful retinal observations indicate the severity and duration of the 
hypertensive disease. ‘The presence of silver-wire arteriolar reflexes and Grade Il 
spasm early in or prior to pregnancy would suggest a poor prognosis for a living 
infant. If hemorrhages are evident, pregnancy is contraindicated, and therapeutic 
abortion should be performed. 

10. The development of albuminuria and Grade I] retinal change with a diastolic 
pressure of 110 mm. usually indicate almost no fetal growth. letal death im three 
weeks is to be anticipated. Termination of pregnancy should be planned, depending 
upon the duration of the pregnancy 

11. In chronic renal disease any change in the retinal vessels suggests a poor 
fetal prognosis. ©n the other hand, normal fundi would indicate a good fetal 
outcome 

12. Retinal arteriolar changes of any variety in the diabetic are a serious compli 
cation, particularly prior to pregnancy or in the first trimester, 

13. The presence of diabetic retmopathy of any extent prior to or early in 
pregnancy offers a very poor fetal prognosis, With rare exceptions, living infants 
have not been obtained, and undersized infants are the result. Extension of the 
diabetic retinopathy is almost universal, and visual disturbances are common. 
Certainly, in the diabetic mother the ophthalmoscope ranks in importance with the 
stethoscope. 

The conjunctival studies add further clinical evidence of the extent of vascular 
spasm in toxemia, 

These observations of the conjunctiva are limited in our study to 200 patients 
with toxemia. 

The conjunctival arteriolar spasm is especially prominent in the women with 
severe hypertension in the second trimester, ‘The capillary ischemia is an indication 
of toxemic severity at term. The presence of extensive capillary tortuosity suggests 
underlying vascular disease. 


DISCUSSION OF THREE PRECEDING PAPERS 


Dk. Netson B. Sackett: Dr. Regan has told us of various interesting eye condi 
tions occurring in pregnant women. Could she tell us how many of these conditions 
were permanent, and, therefore, whether she would recommend that pregnancy be 
avoided or interrupted ? 


Dr. Locke L. Mackenzie: | notice that some patients who have not worn 
glasses previously are more comfortable with them during pregnancy, but may 
dispense with them afterward, or that those who do wear glasses frequently have to 
change them during pregnancy. | should like to ask for an explanation of this. 

Dr. Byron SmituH: Liomicroscopic studies of the fundus have been done with 
the Zeiss slit lamp and Hruby lens. May | ask Dr. Snyder whether he has made any 
attempt to correlate the capillary status of the fundus with the conjunctival observa 
tuons 

Dr. Stuart S. Snyper: As far ap I know, there has been no correlation. 


Dr. Eten F. ReGan: From my present point of view, the indications for 
interrupting pregnancy are, first, the presence of a brain tumor, and this is a diag 
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nostic decision to be made by the neurosurgeon; and, second, the presence of eye 
changes in the mother or father which have a hereditary basis. Again, that is 
very far afield from what we have talked about. 

So far as asthenopia goes, it means strain or eye fatigue. 

The wearing of glasses in pregnancy is an individual problem. I am sure all 
have seen patients who have had a great deal of trouble during pregnancy and have 
worn glasses at that time. | do not know why they have their trouble. I have listed 
the reasons that have been suggested. My opinion is that if the patient has some 
latent refractive error or some latent muscle imbalance, anything that impairs the 
general health will make it manifest. There is also, of course, a large neurotic 
element, which comes into play at times. 

Dx. Netson B. Sackett: Clarification is needed on the status of the New York 
State law on interrupting pregnancy in the case of diseases which Dr. Regan has 
mentioned, and also in the case of virus diseases, such as rubella. 

De. ApranaAm L. Kornzweic: Recently a problem came up at Mount Sinai 
Hospital, that of interrupting the pregnancy of a woman who had had a retinal 
detachment in one eye. She had loss of vision in that one eye, and the question 
came up whether she should be allowed to go through the pregnancy and perhaps 
endanger the vision of the other eye. The subject was looked up from the point of 
view of the State’s legal requirements. The State requires that pregnancy can be 
mterrupted only if the life of the mother is in danger; therefore, that lets us out 
almost completely, because most eye conditions do not in any way endanger the 
life of the mother. 

Dr. Davin Il. Mirow: I had under my care a patient with a blind eye as a result 
of absolute glaucoma and with chronic simple glaucoma in the other eye for a 
number of years. The eye had a very constricted tubular field, with vision of about 
20/40 with glasses. She was pregnant and in fear of becoming totally blind and 
inadequate as a wife and mother to the family. She and her obstetrician urgently 
requested the interruption of pregnancy, On the basis of my findings and the gradual 
loss of the field and vision since her previous child, and the realization of the probable 
outcome of this case, | concurred in the decision to terminate the pregnancy and 
made a written recommendation to that effect. This was accepted by the respective 
authorities, and, as | understand, the procedure was carried out. 

Dre. Necson B. Sackett: Is the implication that the danger was to the woman's 
life or health ? 

Dr. Davin |. Mirow: There was no danger to life, but there was danger to her 
health in the progressive loss of central and peripheral vision. 

Dr. Locke L. Mackenzie: The law states that therapeutic abortions can be 
performed in any situation which endangers the life of the mother or baby. That 
seems a ridiculous statement, because the abortion will destroy the life of the baby ; 
but it brings up the question of whether or not there might be a legal cause for 
therapeutic abortion in women who had had rubella. | should like to hear what the 
ophthalmologists feel about the incidence of eye lesions in the baby following this 
disease in the mother, 

Dr. Coartes A. Perera: Abortions have been performed in the presence of 
rubella in the first two or three months of pregnancy because of the observations in 
the literature, which indicate a high proportion of abnormal children born as the 
result of this condition. Reese has raised the question regarding children of 
patients who had had one eye removed for retinoblastoma and survived with one 
normal eye. Reese has demonstrated from statistics that a very high percentage of 
the children of such a parent have retinoblastoma also. This brings up the question 
of whether it is better not to have children than to require abortion, All we can do 
is to advise patients what we should do if this situation were in our own family. 
| should be very loath to let my wife go through with a pregnancy if she had 
rubella in the first two or three months, | am quite sure the obstetrician will consent 
to the termination of pregnancy in severe toxemia, though there may not be a 
legal basis for it. 
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Dr. Nectson B, Sackett: That applies to acute glaucoma, too 

Dr. Cuartes A. Perera: | do not agree; I think in Dr. Mirow’s case it may 
have been wise to do the abortion. We have all seen glaucoma progress and advance, 
but I do not think there is good evidence that glaucoma is influenced by pregnancy 
in itself 

Dr. FRANK SPIELMAN: Years ago the question of terminating pregnancy in 
rubella came up in relation to one of the pediatricians, who was repeatedly being 
called in to pass on the question of whether to do an abortion on that basis. Ele had 
so many consultations in regard to this question that he finally called the District 
\ttorney, who laid down the positive rule that only in conditions which endangered 
the life of the mother could therapeutic abortions be performed ; and since that time 
| believe the number of abortions being done for rubella has declined considerably 
| should like to ask about two other conditions which may produce lesions similar 
to those associated with rubella. [| do not think much stress 1s placed on the first, 
that is, mumps. The second condition which has been an indication for abortion in 
the past 1s retinitis pigmentosa. | should like to ask Dr. Regan whether, in her con 
sideration of the eye conditions which may occur during pregnancy, she has come 
across any reference to the question of hormones as they atfect eye conditions. One 
of the things which is very much debated at present is the use of various hormones 
during pregnancy—in relation to toxemia as well as to diabetes. [| should also 
like to ask whether detachment of the retina can occur as a result of the thrashing 
about during actual labor of a patient who is very nervous and excitable 

Dr. Eiten PF. ReGAN: In answer to the question about the effect of hormones 
on eye conditions during pregnancy: The excretion of corticosteroids is increased 
during the first and third trimester. It is less in the second trimester and after 
delivery. This decrease has therefore been postulated as an indication for cortisone 
or corticotropin therapy for optic neuritis in the postpartum period. [t must be 
emphasized that this problem has not been studied extensively. 

I have no specific evidence to explain why detachment of the retina occurs 
during delivery. 

| have no specific information about retinitis pigmentosa. 

Dr. Stuart S. SNyper: We found that medical treatment with hormones has 
been unsuccessful in cases of hypertension and diabetes, especially rutin and testos 
terone ; but we feel we can help some of these patients by watching the retinal 
arterioles. 

Dr. Rosert LANDESMAN: If one were to select one condition in which the 
ophthalmologist would be of the greatest value to the obstetrician, it would probably 
he diabetes ; and I believe that the diabetic should be followed carefully in pregnancy, 
both by the obstetrician and by the ophthalmologist. 


The legal indication for the interruption of pregnancy in toxemia is primarily 
concerned with the fetus, which will die in utero if not delivered. In conclusion, the 
retinal picture in toxemia is one other clinical observation that the obstetrician may 
use to evaluate this unknown disease entity, 
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Kronlein Orbitotomy for Neurcma of Optic Nerve (A Motion Picture). |x 
EDMUND B. Spaetn. 


In the consideration of the surgical therapy of orbital neoplasms the surgeon 
must frequently make a difficult decision. In the case under consideration, should 
an external orbitotomy be performed by the ophthalmologist, or should a trans 
frontal craniotomy be done by a neurosurgeon and the orbit entered via the roof of 
the orbit in the frontal cranial fossa—a so-called uncapping of the orbit ? 
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This consideration was not a part of the moving picture demonstration. The 
moving picture presented was shown to illustrate the easily carried out surgical 
procedure for an optic nerve neoplasm through an orbitotomy. It is quite proper 
to say that a transfrontal craniotomy for this condition is wholly unnecessary. 
It is true that while a transfrontal uncapping of the orbit is practically free of 
mortality, it is much more frequently complicated by subtotal to complete oculo- 
motor paralyses, including ptosis. A far greater incidence of this complication 
occurs with the craniotomy. 


Recently, in carrying out the technique of a Kronlein orbitotomy, surgeons 
have been using an oscillating saw for the bone wedge resection. While there is 
no difficulty with this saw, the essayist emphasized that a simple brace and bit and 
Gigh saw are equally satisfactory, with no increase in tissue trauma, and these, 
for the occasional operator, are much less expensive. 

A T-shaped incision is made, the “T” lying upon its side with the cross line ‘ 

curved to parallel the rim of the orbit. The periorbita is loosened from the bone 
at the rim of the orbit and detached with a blunt periosteal elevator well into the 
depths of the orbit on the lateral wall. It is a simple matter to carry this blunt 
dissection down to the lateral lip of the superior and inferior orbital fissures. 
With a brace and bit (a hand-driven one is adequate), the lateral orbital wall 
is perforated at the base of the lateral angular process and at the base of the 
zygomatic process, where it takes off from the zygoma itself. The rim of the 
orbit is cut through with a Gigli saw threaded through these perforations, and 
the bone wedge resection is completed with a mallet and chisel. The orbit is 
then entered through a lateral horizontal incision in the periorbita, the lateral 
rectus muscle identified, and the intraorbital surgery necessary carried out with 
full and adequate visibility, 

In the instance shown in the moving picture the tumor of the optic nerve was 
exposed, and a neurectomy performed within the muscle cone, without damage 
to any of the muscles. The eyeball was then strongly rotated into adduction so 
that the optic nerve and its neuroma were in full view, making a resection of the 
nerve from the globe a very simple procedure. 

The incision is closed in the periorbita after careful hemostasis; the wedge of 
bone is elevated to its normal position and sutured in place with O00 chromic 
absorbable surgical (catgut) sutures through the periosteal edges, fascia, orbic- 
ularis fibers, and lateral raphe of the orbicularis ; the tissues are closed with absorb- 
able surgical sutures, and the skin is closed with black nonabsorbable surgical 
(silk) sutures. The case is dressed with the same type of pressure dressing one 
would use for a fractured orbit. 


Experiences with Acetazoleamide (Carbonic Anhydrase Inhibitor; Diamox) in 
Glaucoma. Dr. Irvinc H. Leorotp, Dr. I. J. Etsenperc, and Dr. 
YASUNA. 


Carbonic anhydrase is an enzyme which interacts with bicarbonate to liberate 
carbon dioxide and water. This enzyme can facilitate the reaction in the reverse 
direction. There is evidence that the enzyme carbonic anhydrase exists in ocular 
tissues, such as the lens ( Bakker) ; iris, choroid and retina (Leiner, 1943), and ’ 
ciliary body ( Wistrandt, 1951). Acetazoleamide is a carbonic anhydrase inhibitor 
that has received considerable use as a diuretic. At present it is under wide-scale 
investigation for its possible ability to lower intraocular pressure ( Becker, Thorpe, . 
1954). 
Chis agent has been tried at the Wills Hospital in 51 paients, representing 
90 eyes with a variety of types of glaucoma, in all of which the pressure had 
previously been uncontrolled by miotics and/or surgery prior to the use of aceta 
zoleamide. In this series, acetazoleamide, in doses ranging from 125 to 1,000 mg. 
per day, lowered intraocular pressure in eyes with narrow-angle glaucoma, wide- 
angle glaucoma, glaucoma secondary to cataract extraction, glaucoma secondary 
to uveitis, pigmentary glaucoma, glaucoma capsulare, and infantile glaucoma. It 
had its smallest degree of success in glaucoma secondary to venous occlusion and 
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glaucoma associated with rubeosis iridis diabetica. It was initially successful in 
less than 50% of the cases of glaucoma associated with traumatic hyphema, The 
onset of action following the oral instillation of the drug could be noted as early 
as 30 minutes. The duration of effect varied in individual eyes from 2 to 12 hours 
following a single dose. Not all eyes which were benefited initially continued to 
benefit over a three-month period of observation. Some were no longer effectively 
controlled by acetazoleamide plus miotic therapy. However, there were 16 eyes 
in this series with varieties of chronic glaucoma, previously uncontrolled by various 
surgical procedures and miotics, which have now been controlled by miotics plus 
acetazoleamide for over three months. 

Acetazoleamide has some undesirable side-reactions. Approximately 75% of 
the patients noted paresthesias of the hands, feet, and/or face. Approximately 25% 
were drowsy. One patient was disoriented, and 10% of the patients had gastro 
intestinal symptoms, including anorexia, nausea, and vomiting, and occasionally 
diarrhea, Ten of the patients refused to continue the drug because of these side 
reactions. No case of agranulocytosis or skin reaction was noted. 

The mechanism of the ocular action of this drug is not known, Other diuretics, 
such as mercaptomerin (Thiomerin), a mercurial diuretic, will produce a fall m 
intraocular pressure, This was noted in 10 normal patients. The time of onset of 
the pressure-lowering effect was much longer after the administration of mereap 
tomerin than after acetazoleamide. 

Tonographic studies done on most of these patients have demonstrated no change 
in the coefficient of aqueous outflow after the administration of acetazoleamide, 
suggesting that there is a decrease in the formation of intraocular fluids. Paracentesis 
done on experimental animals revealed that prior administration of acetazoleamide 
increased the time required for the restoration of the intraocular pressure and for 
re-formation of the anterior chamber as compared with eyes in animals without 
acetazoleamide, This is additional evidence that acetazoleamide interfered with 
formation of intraocular fluids. In six patients it was noted that positive water 
provocative tests could be rendered negative by the ingestion of acetazoleamide. 

The administration of 2 to 3 gm. of sodium chloride or 2 gm. of sodium chloride 
and 1 gm. of potassium chloride to patients on acetazoleamide therapy ameliorates 
most of the side-reactions, such as drowsiness, numbness, and tingling. |lowever, 
the intraocular pressure previously controlled by miotics and acetazoleamide was 
no longer controlled when the sodium chloride or potassium chloride was added 
to the therapy 

tecause carbonic anhydrase may be playing a role in the active transfer of 
bicarbonate ions across the blood-aqueous barrier and into the aqueous humor, it 
was thought advisable to measure the bicarbonate levels in the eye and blood of 
rabbits before and after the administration of acetazoleamide. ‘These measurements 
were determined at intervals of 1, 3, 6, and 15 hours after injection of acetazoleamide 
intravenously (Green, Capper, Bocher). The values obtained revealed that the 
bicarbonate of the blood plasma fell below normal levels in one to six hours, whereas 
the aqueous humor levels of bicarbonate were normal at one hour but fell at the 
sixth-hour determination. Both the blood plasma and the aqueous humor returned 
to normal levels by 15 hours. ‘The relative drop in blood bicarbonate was much 
greater than that in the aqueous, Not all the rabbits showed a drop in intraocular 
pressure 

This question was approached in another manner, ino which the carbon 
anhydrase activity of the ciliary-iris tissue was determined before and after 
acetazoleamide administration in a Warburg apparatus, and the data demonstrated 
a marked inhibition of carbonic anhydrase activity of the ciliary and iris tissue 
within one hour after the intravenous administration of acetazoleamide 

Although these data indirectly suggest some influence on carbonic anhydrase 
activity in the eye, there are other possible mechanisms by which this drug can be 
acting. It may be altering the pH of the ocular tissues, e. g., ciliary body or vitreous 
The drug may be producing a secondary effect, such as the stimulation of some 
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hormonal substance from one of the endocrine glands, such as the pituitary. It ts 
known that diuresis may stimulate the formation of pituitary antidiuretic hormone. 
This hormone theoretically would tend to elevate intraocular pressure, but other 
mobilized hormonal substances might have a tension-lowering effect. No evidence 
could be found in these patients for any alteration in scleral rigidity that could be 
attributed to acetazoleamide therapy. 


DISCUSSION 


De. Haron G. Scenes: Each generation of physicians regards its own age in 
medicine as the golden one, | believe, however, that my own has been particularly 
favored. When | was an intern, sulfonamides were first introduced, Since that " 
time, chemotherapy has achieved its present status, and antibiotic therapy has been 
even more miraculous. Hormonal therapy has been equally astonishing. Now, 
apparently, we are witnessing still another startling advance in the clinical applica 
tion of our knowledge of the physiology of respiratory enzymes 


When I was a resident, assisting with some of Dr. Adler's studies on aqueous 
physiology, theories as to the mechanism of the formation of aqueous were much 
more nebulous than they are today. Duke-lder favored the theory of dialysis, 
but, in this country, Adler, Friedenwald, Kinsey, and others were not convinced 
that secretion, at least, was not an important factor in its production. Friedenwald 
developed his reasoning to the point where he suggested that secretion of aqueous 
by the ciliary body was linked to certain respiratory enzymes. The effect upon 
ocular tension, which results from the effect of acetazoleamide in inhibiting carbonic 
anhydrase, seems to support such reasoning 

\s Dr. Leopold has said, there is as yet no final proof as to how acetazoleamide 
(carbonic anhydrase inhibitor) exerts its effect, but it certainly seems to diminish 
aqueous production. My colleagues and | are carrying out investigations along 
somewhat the same lines as the present authors. Our observations seem to bear 
this out, as did Becker's. Our clinical results are quite parallel to Dr. Leopold's, 
although recorded on a smaller number of patients, observed for a relatively short 
period of time; however, | believe our results are even more uniformly good, We 
have noted almost invariable reduction in ocular tension to normal except in 
absolute glaucoma. 


However, some reservations must be maintained. | have talked, in the last 
two days, to Dr, DeVoe and his group in New York City. They have found that 
patients with simple glaucoma usually develop a resistance to acetazoleamide aiter 
two or three months and the tension rises once more, They believe that the useful 
ness of the drug will be chiefly that of an adjunct to tide the patient over acute 
phases of glaucoma. This would seem of importance in acute congestive glaucoma 
and in certain secondary glaucomas, for example, that associated with traumatic 
hyphema, in which we have noted excellent results. They have also encountered 
cutaneous reactions to acetazoleamide, as might be expected with sulfonamide 
therapy. We have had two patients with renal symptoms of caleuli, This may have 
heen coincidental, or it is possible that calculi, present beforehand in the renal calices, 
hecame fragmented when the pH changed from acid to alkaline, and became dis 
lodged, to cause ureteral symptoms 


\ thought that gives me pause is that we may be substituting one abnormal 
state for another by markedly diminishing production of aqueous. All know, tor ‘ 
example, that cataract can develop when aqueous formation ts reduced and nutri 
tion of the lens is poor, as in the phthisical eye. Until more information is available, 
it seems advisable to employ acetazoleamide with some caution, probably when 
conventional methods have failed 

Dr. 1. S. TassMAN: Would it be advisable at the present stage to use acetazole 
amide with patients in routine office practice outside the hospital ? 

De. IrvING H. 
tures 


It is possible that this drug may have other toxic tea- 
Dr. Scheie mentioned allergic skin reactions, and the possibility of interference 
with normal ocular tissue metabolism by 
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The lens has been shown by Barker to contain a great deal of carbonic anhydrase 
Perhaps acetazoleamide will be able to penetrate through the lens capsule to inhibit 
the carbonic anhydrase in the lens. If so, it might interfere with its metabolism 
directly 

I can see no objection, Dr. Tassman, to the ophthalmologist’s using acetazole 
amide in his office if he is familiar with the side-effects and contraindications of the 
drug. One should be familiar with the renal status of the patient before applying 
any diuretic agent, have information about the patient's salt intake prior to the 
administration of the drug, and recognize the possibility of the patient’s ihosynera 
sies and hypersensitivity. Many cardiac patents have been carried on this drug tot 
a year and a half to two years without untoward results 


Radioactive Phosphorus in the Diagnosis of Intraocular Tumors. |e. Jolin 


While it is readily apparent that lesions of the anterior part of the eye can be 
detected in vivo, we do not feel that anything conclusive can be stated about 
posterior lesions. The problems involved in detection of a lesion farther from the 
counter than the maximal range of beta radiation are not as yet solved. burther 
the ciliary body interposes a radioactive screen that further reduces the sensitivity 
of the test. Although in our 20 cases of detachment the phosphorus studies have 
agreed with the clinical diagnosis, it is probable that the large size of the lesions 
was responsible for their detection by a radiosensitive counter 


DISCUSSION 


Dr. |. ErsenperG: Since Thomas first recorded the use of radioactive phos 
phorus in the detection of intraocular tumors, we at the Wills Flospital have pet 
formed a P® concentration test on approximately 200 patients. From the observa 
tions that were made on these patients we came to certain conclusions 

1. There is no normal range for I’’* concentration 

2. If the normal point of reference can be established, an intraocular neoplasm 
can be detected. his we have done 

Bettman recently reported that certain areas of the globe show a significant 
variation of P** concentration, especially if the counter is placed over the external 
rectus muscle. We, too, have found this to be an obstacle. This ditheulty wa 
overcome by establishing our reference point at the limbus and avoiding any count 
over the medial rectus muscle near the canthus in the pathologic eye. The other 
external muscles do not appear to affect our criteria tor a positive concentra 
tion |’ 

3. If the concentration of P'? in the lesion is increased 30% or more than the 
average in the normal reference point, the test should be considered positive 

In using this percentage, we encountered one major ditheulty, An inflammatory 
lesion, especially if active, also gives an uptake of over 30% This leaves the 
problem of trying to differentiate between inflammatory and neoplastic lesions 

On the basis of some of the work done by Jones in 1940, and reported im the 
American Journal of Cancer, it was felt that neoplastic tissue would retain pho 
phorus for a longer period of time than corresponding normal, or even inflammatory 
tissues. Working on this hypothesis, we ran a time curve, and, much to our 
gratification, we were able to show that tumors in the eye will show in one hour 
an increase of 30% or more as compared with the average im the normal eye, and 
that in 24 hours this increase will be even greater. In inflammatory lesions there 
was a fall in the 24-hour uptake. ‘This enabled us to differentiate malignant from 


inflammatory lesions in the area accessible to our counter \t the present tirnie 


this is not reliable for lesions in the posterior segment 

Even though we feel that this test has great value, its usefulness has still certain 
limitations. It should not be used (1) with a one-eyed patient, (2) when both eye 
are pathologic, or (3) in making counts over the medial rectus muscle near the 
inner canthus 
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Dr. Howarp Beprosstan: | should like to mention a few points that are fre- 
quently omitted in discussing the technical difficulties encountered in performing 
this test. At the Graduate Hospital we have had 30 cases, of which 2 showed a 
positive uptake. The remaining cases all showed negative results. Two of our 
negative results were in patients who had posterior lesions. Although the P”’ 
studies were negative, clinically the patients were thought to have a tumor; so 
the eye was removed. The Geiger counter was then placed directly over the tumor 
and the previous negative results then became positive, showing the technical diff- 
culty in getting the counter back far enough in the case of posterior lesions. Our 
two positive results were in patients with anterior lesions. 

Another problem which arises in evaluating the percentage uptake is in making 
certain that the readings are not in error. For example, in some patients after the 
injection of P** we obtain about 400 counts per minute, whereas in other patients 
we sometimes get as much as 800 counts per minute, One can easily see that a 
difference of 50 counts would be a greater source of error in the first patient, with 
400 counts per minute, than it would in the second patient, with 800 counts per 
minute. For this reason, the person who is performing a I’ study must have a 
great deal of patience and be willing to repeat the readings over the different 
quadrants if there is any question about the reliability and consistency of the 
readings. Theoretically, it should take about four minutes to examine each eye, 
but there have been many times when I have spent one hour with the patient, 
repeating the readings until I was satisfied that they were accurate. 

As Dr. Eisenberg has mentioned, we, too, have noted a slight increase in the 
number of counts when taken over the medial rectus muscle. In addition, we have 
noted also the tendency toward increased counts when the readings are taken over 
the inferior rectus muscle. This may be due to the increased amount of conjunctival 
tissue in the lower cul-de-sac which comes up around the Geiger counter. Normally 
there is not as much conjunctival tissue around the Geiger counter when it is placed 
in the region of the superior or the lateral rectus muscle. 

It is my feeling that this test will be more reliable if it is performed by the same 
operator, who would be constantly aware of the possible sources of error 


Perce DeLong, M.D., Chairman pro tem 
William E. Krewson Ill, M.D., Clerk 
April 15, 1954 


Congenital Corneal and Facial Anesthesia: 


Report of a Case. 
raver, M.D. (by invitation). 


Corneal and facial anesthesia as a result of congenital defects in the fifth cranial 
nerve has been infrequently reported. Because definite proof of nuclear or nerve 
aplasia has been lacking in these reports, some authors have denied the existence 
of such an entity. A child with bilateral anesthesia of the cornea and of the skin 
of the face in the distribution of the fifth nerve, noted shortly after birth, has been 
observed for the past four and a half years at the Children’s Hospital of Philadelphia. 

The patient was first admitted to the Children’s Hospital on Sept. 7, 1949, at 
the age of 5 months. He had been born with imperforate anus and a rectovesical 
fistula, Operative repair of these anomalies on the day of birth had resulted in a 
rectal stricture, and the child was referred to the Children’s Hospital for evaluation 
Routine ocular examination at this time was negative, although corneal sensitivity 
was not tested. After repeated rectal dilations, the patient was discharged from 
the hospital but was readmitted on Nov. 3, 1949, because of bilateral corneal ulcer 
and malnutrition, Examination confirmed the presence of ulceration of both corneas 
in the exposed areas, with very little ciliary or conjunctival injection. Neurological 
examination revealed loss of sensation to pinprick over the face and forehead in 
the distribution of the fifth cranial nerve bilaterally. Skull and chest x-rays were 
negative. Laboratory examination of the blood and urine, 
syphilis, and the tuberculin test were all negative. 
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The corneal ulcers could not be controlled by local and systemic use of anti 
biotics or by careful shielding of the eyes. Prompt corneal healing occurred, how- 
ever, after bilateral median tarsorrhaphy was performed. The lids were reopened 
after the child had been symptom-free for one year, but lateral tarsorrhaphies were 
performed in August, 1952, because of subsequent breakdown of the corneal 
epithelium. 

During the period of observation it became increasingly evident that the child's 
mental and physical development were markedly retarded. At the age of 5 years 
he was still unable to sit or stand alone. He showed marked general muscular 
atrophy, hyperreflexia, and a limited awareness of his environment. A large ulcera 
tion of the skin of the forehead developed as a result of rubbing the head against 
the floor and other rough surfaces. 

Feeding was a constant problem. On March 3, 1954, the patient refused food 
altogether, and he was admitted to Children’s Hospital on March 11, 1954, with 
marasmus, dehydration, septicemia, and multiple skin abscesses. Supportive meas 
ures failed and he died on March 14. It is unfortunate that permission for 
necropsy could not be obtained. 

Although true congenital aplasias of the third, sixth, and seventh cranial nerve 
nuclei are said to occur occasionally, absence of the fifth nerve nucleus has never 
been proved. Ford has stated that, as far as he can determine, sensory defects of 
the fifth nerve do not occur congenitally. Cases of corneal anesthesia, thought to 
be on a congenital basis, have been reported, however, by Lawford and Wayser. 
Francheschetti reported the four-generation pedigree of a family with diminished 
corneal sensation associated with herpetic lesions of the cornea. Acquired causes 
of nerve damage, such as wounds, fractures, meningeal infections (notably syphilis 
and tuberculosis), tumors, hemorrhage, and aneurysm, must always be ruled out ; 
but Kinnier Wilson stated that the presence of other congenital anomalies, or a 
hereditary occurrence of hypesthesia, must be considered evidence in favor of 
nuclear aplasia 

The case reported here is presented as a possible example of true congenital 
corneal and facial anesthesia. The coexistence of other congenital anomalies and 
the failure to uncover evidence of acquired causes of nerve damage are factors which 
tend to support this contention. 

DISCUSSION 

Dr. Grorce D, Gammon: Dr. Frayer has given a succinct presentation of 
this case, illustrating some of the difficulties in coming to a conclusion concerning 
the origin of the patient’s defect. I saw this child only once, at the age of 5 months, 
and, unfortunately, did not see him in his later years. He was seen in the neuro 
logical clinic at the Children’s Hospital, however, at the age of 5 years, at which 
time attention was not focused on whether he had a congenital absence of fifth 
nerve function; rather, because the child has been at the mental institution and 
had deteriorated while there, the problem of his disposition was the one that was 
of most concern at the moment. It was apparent, however, to the physician who 
saw him at the clinic that the child was very backward in many other functions 
and in sensation, He was unable to stand without support, but when he was held 
up, he could make stepping movements. It is said that he was scarcely aware of 
his environment, but that occasionally he would respond to a sound with a smile 
He seemed not to respond much to tactile or pinprick sensation. As I said, 
unfortunately this examination was not a detailed one, with the purpose of deter 
mining whether this defect represented a congenital anomaly of the sensory region 
of the fifth nerve. From the point of view of classification, it may be said that this 
child, who had several congenital defects, aneurysms among them, and I believe 
a fistula, had also failed to develop. He was spastic, with a bilateral Babinski sign, 
and was completely devoid of speech or obvious sensation at the age of 5 years 
[ am stating this on the basis of notes rather than on personal observation. [He 
apparently had the corneal anesthesia at 5 months of age, accompanied by the 
ulceration described. It might be helpful to consider the possibilities of such a 
condition in the abstract and see whether any of them can be applied in this case 
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As Dr. Frayer has said, congenital absence of function of cranial nerves has 
heen mostly of the third, sixth, and seventh nerves. The exceptions are the special 
senses of vision, hearing, and taste, of which cases of congenital absence have been 
reported, There are occasional reports in which either acquired decompression or 
compression of nerve by congenital anomaly has occurred. | recall a chap who 
had a peculiar distribution of bone anomaly at the base of his skull, with a fifth 
and seventh nerve involvement; the latter proved transitory, curiously enough, 
although there was the large hump on the base of the middle fossa. In the recog 
nition of pain sense, one must have a peripheral apparatus, by which impulses con 
cerned with pain are conducted inward to reach the muscle, and ultimately the 
cortex, Of course, an interruption of any of these pathways as it travels within 
the peripheral or the central nervous system can result in the failure to recognize 
pain in the territory of that nerve. In recent years, however, from the work of 
frontal lobotomy, it is apparent that the reaction to pain differs, or the appreciation 
of pain may differ through the lesion in the frontal lobotomy, and, although the 
patient is able to perceive pain, he does not react to his pain and does not com- 
plain of it. There is another specific mechanism in which unawareness of pain or 
failure to react to pain can occur, that is, with lesions in the supermarginal gyrus, 
in which a disturbance of the body scheme occurs. It is the sort of thing in which 
the patient is unaware of the opposite side of his body, or may be unaware of 
paralysis on the opposite side of his body. This has been reported in a few instances 
in which pain, as well as failure to recognize pain, was a part of the picture, and 
when the lesion has been cleared up the disturbance has proved to be transitory 

Finally, there is the situation in which there is apparently a congenital inability 
to feel or to react to pain. ‘This ts universal in the sense that the whole body 1s 
involved. A few cases of that sort have been described, some recognized in child 
hood; and the patients have had pain, fractures, perforated viscera, etc. As far as 
| am aware, there are no pathological data in those cases as to the location of the 
lesions, if any, which are responsible for the failure to recognize pain as a painful 
sensation, Where the present patient would fit into these various possible categories | 
do not know, Dr, Frayer has said that I have made a, | am sorry to say rather 
superficial, search in the neurological literature, and | have not found any deserip 
tion of congenital absence of the fifth nerve function alone. 


Retinopathy in 500 Unselected Diabetics. Dx. 1. 11. Cowan and (by invitation) 
Dre. Carmicuarn and Dr. F. CAMPAGNA. 


The fundi of 500 unselected diabetics were examined by the authors to deter 
mine the incidence of diabetic retinopathy in the diabetic population and the rela 
tionship of the degree of retinopathy to the control, severity, and duration of the 
disease 

The basic lesions of diabetic retinopathy were considered to be small round 
hemorrhages and small sharply defined, hard, yellow-white exudates. For the pur 
pose of study, the patients with retinopathy were grouped into four categories, 
ranging from involvement with few hemorrhages and exudates to the typical pro 
liierative retinopathy. Any additional fundus lesions which were not considered to 
he a part of the true diabetic retinopathy were listed under separate headings 

Venous aneurysmal dilatations were subjected to special study, since at present 
they are considered to be one of the earliest signs of diabetic retinopathy. ‘They 
were present in only 37 (7.4%) of the 500 cases in this series. Of these 37 cases, 
only 9 were found im otherwise normal fundi. 

Arteriosclerosis was found to be present in only 100 cases (20% ) 

Some degree of diabetic retinopathy was present in 216 (43.2% ) of the cases 
(Ht the total diabetic population, only 34 cases (6.8% ) fell into Categories ILL and 
[\ (severe and very severe retinopathy ). 

The standard eriteria of diabetic control were used to place the patients into 
three groups, of good, fair, and poor control. It was found that there was little 
correlation between the control of the diabetic patient and the incidence and sever 
ity of the retinopathy. 
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Similarly, the severity of the clinical diabetes seemed to have very little imflu 
ence on the degree of retinal involvement. Severity, in contradistinction to control, 
includes the incidence and degree of diabetic complications, such as gangrene, periph 
eral vascular disease, and arteriosclerotic heart disease 

With the passage of time there is a definite increase in the incidence of diabetic 
retinopathy of all types. Of 228 cases in which the duration of diabetes was five 
years or less, retinopathy was present in 64 (28% ). Of 107 cases in which diabetes 
was present for 5 to 10 years, retinopathy was present in 48 (45° ). In those cases 
in which diabetes had been present for 10 years or longer, the incidence of retin 
opathy rose to 61.5% and remained at approximately this level regardless of the 
duration of the disease (this study included patients who had diabetes for more 
than 30 years). 

DISCUSSION 


Dk. STANLEY Spoont: There is no doubt that Dr. Cowan has raised problems 
that are important to the internist. Degenerative vascular disease is a tremendous 
problem, especially in those patients who are kept alive long enough to develop 
such complications. It is extremely difficult to define the control of the diabeti 
patient. The internist sees these patients perhaps once a month and is necessarily 
unaware of the patient’s status during the intervening period. The essence of the 
problem is the control of diabetes for years and years, and it is often impossible to 
perform the great number of tests that would be necessary to insure perfect diabetic 
control, Hlowever, a start must be made at some point, and | think Dr. Cowan 
has illustrated the standards that are usually used. It is also hard to define the 
severity of diabetes. Although there are no definite criteria, most people take an 
amount of insulin depending on the state of nutrition and the occurrence of acidosis 

It is interesting that we studied a similar series a few years ago at the Um 
versity Hospital, in conjunction with Dr. Dyer and Dr. Day, and found the ine 
dence of diabetic retinopathy about 42%. Dr. Cowan mentioned a 43% ineidence, 
and Dr. Brill’s group is again in the 40% range. Thus, | believe the meidence ts 
close to this hgure 

Dr. Dyer and | believe that the control of the diabetes is important. Others, 
including Tolstoi, in New York, take another view, and which one ts correct will 
be decided in the future 

The factor which we consider the most important at present is the duration of 
the diabetes. | agree with Dr. Cowan that there are diabetics whose disease ts so 
poorly controlled that they present blood sugar levels of 400 or 500 mg. week after 
week, and yet examination of the eyes fails to reveal any retinopathy. Surely, there 
must be conditions other than the control of the diabetes of importance in these 
patients. Some of these patients, youngsters generally, are on the verge of acidosis 
all the time, may be poorly nourished for years, and do not develop changes im 
the eyes 

Some interesting suggestions have been made lately regarding diabetic retin 
opathy. Perhaps the mucopolysaccharides of the blood are implicated, or the blood 
protein may be abnormal. Elevated blood fat levels in conjunction with renal lesions, 
often, if not invariably, associated with the retinal lesion, have an etfect which at 
present is not very clear. Reports have appeared on the production of microaneu 
rysms in patients’ eyes followimg administration of corticotropin, Retinopathy in 
diabetics is some times made worse by pregnancy. All these observations suggest 
a hormonal etfect of some sort. Some cases suggest that if, as Dr. Cowan sugyest 
a new picture of some endocrine imbalance is occurring in some of these cases, the 
adrenal gland may be implicated, although any certainty would be premature 


Clinical Evidence of Third Nerve Nuclear Arrangement. (arrain Ferprrics 
(MC), U.S. N. (by invitation) 


The literature on third-nerve nuclear arrangement was reviewed, and four 
cases of unilateral upward gaze paralysis with and without ptosis were reported 
Ihe association of ipsilateral inferior rectus involvement of slighter degree was 
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reported, apparently for the first time. This may account for the large binocular 
field in many such cases, without changes in the position of the head being required. 
The classic bilateral functional arrangement postulated by Brouwer and bern- 
heimer is not supported by these clinical cases. The clinical evidence is consistent 
with the more recent experimental evidence of ipsilateral innervation by Szenta 
gothai, Davis, Bender, and Weinstein 


DISCUSSION 


Dr. Francis H, Apter: Dr. Harbert has presented four cases in which defi 
nite paralysis of a superior rectus and an inferior oblique muscle was associated 
with paralysis of an inferior rectus muscle in the same eye. Since the other muscles 
in this eye supplied by the third nerve escaped, that is, the medial rectus and the 
internal ocular muscles, he places the lesion in the third nerve nucleus on that side. 
A nuclear lesion which would catch these three muscles can be better explained on 
the basis of the arrangement of the nuclei which has recently been found in ani 
mals by the use of the Horsley-Clark stereotactic apparatus than on the basis of the 
older arrangement proposed by Bernheimer and Brouwer. As Dr. Harbert states, 
cases of unilateral superior rectus and inferior oblique paralysis alone are not very 
rare. An associated paralysis of the inferior rectus on the same side is a very 
rare occurrence, (Slides of two cases illustrative of the former condition) The 
confusing part of the picture in these cases is that there is usually present an inhi 
bitional palsy of the yoke muscle antagonists, suggesting a true paralysis of the 
inferior rectus and the superior oblique muscle of the opposite eye. It is difficult, 
and sometimes impossible, to determine which group of muscles is really paralytic 
and which muscles are merely obeying Hering’s law and underacting on physi 
ological principles. Most of these cases show either true ptosis or pseudoptosis, 
as reported by Kirby, but lid retraction may be present (illustrative slides of one 
Case 

In my experience, it is extremely rare to find an inferior rectus palsy on the 
same side as part of this picture, Of the four cases reported this evening, Case 4 
seems to meet best all of the criteria necessary to establish this diagnosis. The 
pictures show a strabismus in the characteristic motor fields of all three muscles, 
and the diplopia fields are in accord with these. The pictures of Case 1 show a 
definite left superior rectus and inferior oblique palsy. Further, on gaze down and to 
the right, a right hypertropia is evident. The measurements given show no meas 
urable separation with gaze down and to the left. I find it hard to accept a paral- 
ysis of the left inferior rectus on the evidence given, but, knowing Dr. Harbert’s 
extreme care in making such examinations, | am willing to accept it on faith. The 
right hypertropia on gaze down and to the right can be explained on the basis of 
inhibitional palsy of the right inferior rectus issuing from a left inferior oblique 
palsy, but it could also be said to be due to a true palsy of the right inferior rectus. 

This explanation would be in keeping with the Bernheimer arrangement of the 

third nerve nuclei, in which the inferior rectus innervation is supposed to be 

crossed to the opposite side of the nucleus. In Case 2 the pictures fit a paralysis ‘ 
of all three muscles, but the measurements were not entirely satisfactory. In Case 

3 the pictures show a paralysis of the left superior rectus and the left inferior oblique, 

but the eyes look in alignment, or even suggest a right hypertropia on gaze down and « 
to the left. Measurements showed 2 D. of right hypertropia on gaze down and to 

the right and 2 D. of left hypertropia on gaze down and to the leit. 

Until more of these cases can be collected and studied, as Dr. Harbert has done, 
it would seem wise to admit that our knowledge of the arrangement of the nuclei 
in the third nerve mass in man is still entirely conjectural, The evidence he has 
presented is valuable and points in the direction he has suggested. 

Dr. I. J. Ilsenperc: Dr. Harbert placed the lesion in the nuclei. I should like 
to speculate on the possibility of a retro-orbital lesion causing the paresis of eleva 
tion. Would you mind commenting on that, please ? 
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Capr. FrepertcK Harpert (MC), U. S. N.: In answer to Dr. Eisenberg’s 
question about a retro-orbital lesion, | presume he was thinking of something 
between the sphenoidal fissure and the brain stem / 


Capt. Freperick (MC), U.S. N.: In the first place, the third nerve 
divides at the superior orbital fissure, or perhaps just before it enters the orbit. 
The superior branch carries levator and superior rectus fibers, while the inferior 
oblique fibers go with the inferior branch. In the cases reported there is a mechan- 
ical involvement of superior and inferior muscles, which are innervated by different 
branches of the nerve. On that basis, we can rule out a single lesion that could 
account for this. We also have the medial rectus muscle completely spared in all 
these cases, again ruling out an orbital lesion. It would take a peculiar lesion to 
spare the medial rectus and give maximal involvement of the other two muscles 
that are innervated by the inferior division 

Dr. Adler's criticism is very proper. Verhaps | was a little too enthusiastic in 
reading inferior rectus involvement into some of the cases. However, | shall try to 
find better data to substantiate it, and if | can, [ shall present them to you 


Dr. I. J. ErsenperG: No, in the orbit itseli—a space-taking lesion. 
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News and Comment 
Epitep py Dr. W. L. 


SENEDICT 


GENERAL NEWS 


Basic Course in Orthoptics for Technicians, he Course in Orthoptics 
for Technicians, sponsored by the American Orthoptic Council, will be held this 
coming year in the Department of Ophthalmology, University Hospitals, lowa City, 
from June 20 through Aug. 13, 1955. As usual, there will be didactic lectures and 
practical demonstrations, given by an outstanding faculty 

Further information, as well as application blanks, can be obtained by writing 


to Dr. Hermann M. Burian, Department of Ophthalmology, University Hospitals, 
lowa City, 


XVI All-India Ophthalmological Conference... lhe \\1 All-India Ophthal 
mological Conference will be held in Bombay in the first week of March, 1955. 
rhe conference 1s devoting its scientific session to a symposium on Diseases of 
the Lacrimal Apparatus. It also plans to hold scientific and trade exhibitions 
of ophthalmic interest. Further information can be obtained from the conference 
secretary, Dr. V. V. Gupte, 19 Ph. Mehta Rd., Bombay 1. 


Wayne University Postgraduate Course.|he Department of (Ophthal 
mology of Wayne University College of Medicine will give nine months’ training 
in Basic Ophthalmology, beginning Sept. 12, 1955 

Six mornings a week are spent in lectures and laboratories. leach afternoon 
students are assigned to eye clinics of affiliated hospitals. A fundus clinic is held 
weekly, as is one on muscles. 

Students are given 120 hours of training in physiological optics, 122 hours in 
histology and pathology, 60 hours in biochemistry, 40 hours in neuroanatomy, ete 

Tuition is $500. Brochures on the Basic Science course will be mailed upon 
request. For further information, write Dr. A. D. Ruedemann, chairman, Depart 
ment of Ophthalmology, 690 Mullett St., Detroit 26 


New Calibration Scale for Schigtz, Gradle-Schigtz, and McLean Tonometers. 

The Committee on Standardization of Tonometers of the American Academy of 
Ophthalmology and Otolaryngology, at its meeting of Sept. 20, 1954, officially 
approved and adopted a new calibration scale for Schigtz, Gradle-Schigtz, and 
McLean tonometers. The new scale, referred to hereafter as the 1954 scale, is 
based on extensive measurements by Friedenwald and Grant. It yields intraocular 
pressure estimates in approximate agreement with the Schigtz scale of 1909, some 
what lower than the Schigtz scale of 1924 and the Committee's scale of 1948. The 
data on which the new scale is based are published in the Decennial Report of the 
Committee on Standardization of Tonometers of the American Academy of Oph 
thalmology and Otolaryngology. The Committee believes that the new calibration 
scale is considerably more accurate than those previously in use. 

It is important to realize that the clinical significance of the tonometer scale 
readings is in no way changed by this new and more correct estimate of what a 
given scale reading means in millimeters of mercury. For example, the average 
scale reading on normal eyes with the standard Schigtz tonometer is generally 
found to lie between 5 and 6 scale units with the 5.5 gm. load. ‘This is still the 
average normal reading, but the new calibration scale imdicates that this average 
normal reading corresponds to 15 to 18 mm. Hy, that is, to values considerably 
lower than was previously thought 

Similarly, a seale reading of 3.0 or less with the 5.5 gm. weight has previously 
been regarded as suspicious evidence of glaucoma, and this remains true. This 
concept has previously been expressed in terms of “the upper limit of normal.” 
More precisely, it may be stated that scale readings of 3.0 or less with the 5.5 gm. 
weight are rarely obtained in normal eyes. The new calibration scale translates 
this statement to read: “Intraocular pressures higher than 25 mg. Hg on the new 
scale are rarely encountered in normal eyes 


160 


x 
i 
; 
‘ 
| 
4 = 
4 
a 


VM. A. ARCHIVES OF OPHTHALMOLOG) 


The chart shown below refers to the standard Schigtz instrument with concave 
plunger base. Charts for the Gradle-Schigtz and the McLean tonometer may be 
obtained from the respective manufacturers. 

The Committee herewith officially recommends the adoption of the 1954 scale 


The 1954 Calibration Scale for Schigts Tonometers 


Pressure, Mim. He 


Load, tim 
ronometer 
Reading 
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New Jersey Ophthalmological Society.—D)r. Ilubert N. Alyea, Protessor of 
Chemistry at Princeton University, addressed the members of the New Jersey 
Ophthalmological Society and their guests Thursday, Nov. 11. Dr. Alyea spoke 
on “Atomic nergy: Weapon for Peace.” 

Dr. ©. Byron Blaisdell, chairman of the Board of Trustees of the Medical 
Society of New Jersey, was a guest of honor at the dinner which preceded the 
evening program 

The following men were elected for office for the year 1955: Dr. George P. 
Meyer, of Camden, president; Dr. Lee W. Hughes, Newark, vice-president; D1 
Charles I. Jaeckle, East Orange, secretary, and Dr. Jay FE. Mishler, Atlantic 
City, treasurer 


Dallas Southern Clinical Society. | he Dallas Southern Clinical Society has 


\mong the honor guests will be Dr, Joel J. Pressman, of Los Angeles, and 
Dr. Gs. O. Proud, of Kansas City, representing otolaryngology, and Dr. Paul A 
Chandler, of Boston, and Dr. Harold G. Scheie, of Vhiladelphia, representing 
ophthalmology 


Dallas Academy of Ophthalmology and Otolaryngology. Academy will 
have as its honor guest, on Feb. 1, 1955, Dr. Michael J. Hogan, of San Francisco 
Dr. Hogan will deliver a lecture at 4 p. m. on “Observations on the Pathology 
and Management of Certain Posteataract Complications.” At 7:30 p.m. he will 
lecture on “Certain Observations on the Diagnosis and Management of Patients 
with Uveitis.” 

The meeting of the Academy on Jan. 11 will feature a presentation and dis 
cussion of slides demonstrating eye, ear, nose, and throat pathology by Dr. C. T. 
Ashworth, of Fort Worth, and Dr. Louis S. Smith, of Dallas. 

Dr. Morris F. Waldman is president of the Dallas Academy of Ophthal 
mology and Otolaryngology, and Dr. M. Ray Harrington is its secretary 
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Books 


Documenta ophthalmologica. Volume VII-VIII. Editors, G. von Bahr, J. ten 
Doesschate, H. Fisher-von Bunau, J. Francois, H. Goldman, G. Lo Cascio, 
H. K. Miller, jean Nordmann, A. J. Schaeffer, and Arnold Sorsby. Price, 
125 guilders. Pp. 758, with 13 plates. Dr. W. Junk, 13, van Stolkweg, The 
Hague, Netherlands, 1954 
The last two volumes, combined in one, of the Documenta contain the follow 
ing monographs 
Obituary of Prof. J. van der Hoeve, by M. D. Colenbrander. 
\ Symposium on the Retinal Circulation, held at Strasbourg, June 15 and 16, 
1951, at which the following papers were presented : 


(phthalmodynamometry of Baillart: Its Value and Precision. 
I. B. Streiff, Lausanne 
Retinal Arterial Circulation in Arterial Hypertension 
A. Couadau and J. Planques, Toulouse 
valuation of the Intracranial Cireulation by Means of Retinal 
Arterial Pressure Measurements I. Weigelin, Bonn 
Vhysiopathology of the Capillary and Venous Circulation of th 
Retina \. Fritz, Bruxelles 


General Conclusions I’, Bailliart, laris 


Papers presented at a Symposium on Strabismus, which was held on the occa 
sion of the 107th meeting of the Netherlands Ophthalmological Society in Decem 
ber, 1943. The papers presented at this Symposium, together with the discussions, 
were printed, and copies were distributed to the members of the Society. The 
remaining copies, which were kept to be distributed to those who might sub 
sequently desire them, were lost during the German occupation. It was decided, 
therefore, to republish these papers in the present issue of the Documenta. They 
are as follows: 

tinocular Vision and Fusion Movements 

K.P. Fischer and |. W. Wagenaar 

Amblyopia and Squint |. van der Hoeve (deceased ) 

Strabismus and Heredity P. J. Waardenburg 

Operative Treatment of Strabismus H. J. M. Weve 

Conservative Treatment of Strabismus W. P. C. Zeeman 

Optokinetic Nystagmus C. O. Roelofs 


In this collection, these papers do not represent the exact presentations at the 
Symposium. The authors were invited to change their contributions if they so 
desired, in the light of the discussions and in the light of their experiences over 
the intervening years. One author, Dr. J. A. van Heuven, had resigned from the 
Society and taken up his residence abroad. Dr. Fischer and Dr. Wagenaar pre 
pared the chapter on Binocular Vision and Fusion Movements for publication to 
replace Dr. van Heuven’s paper. 


The Documenta closes with an article on Experimental Keratoplasty, by Yap- 
Kie-Tiong. 
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Textbook of Ophthalmology. Volume VII: Summary of Systemic Ophthal 
mology and General Index. By Sir Stewart Duke-lder, Price, $7.50 
Pp. 244. C. V. Mosby Company, 3207 Washington Blvd., St. Louis 3, 1954 


In the volume entitled “Summary of Systemic Ophthalmology,” which custom 
arily we call medical and neuro-ophthalmology, Sir Stewart has provided us with 
a summary of references indicating where each subject can be found in the previously 
published six volumes. The summary is divided into four main headings: (1) 
Infective Systemic Diseases, (2) Non-Infective Systemic Diseases, (3) Diseases 
of the Central Nervous System, and (4) Diseases of the Skin. Each section is 
broken down into subjects arranged alphabetically ; for example, in the section on 
infective systemic diseases, the first entry is “acrodynia” and the last “zoster,” 
After each entry the page or pages are given where the subject is treated, and the 
appropriate volume in which the page is to be found can be determined from the 
key at the top of each page. This system in itself would be quite unworkable were 
it not for Sir Stewart's genius in coordination. Under each heading a small but 
adequate script not only covers the points made separately in different volumes, 
but skilfully weaves the whole into a unified picture. As an example, the entry 
under “Poliomyelitis” is culled: “(Infantile Paralysis). A relatively common virus 
disease characterized by respiratory and gastro-intestinal symptoms and _ typically 
complicated by involvement of the central nervous system. In these circumstances 
ocular symptoms are common, including various types of ophthalmoplegia, usually 
nerve VI, with ptosis, 4101, and pupillary lesions which include anisocoria and 
hippus, 3748; paralysis of accommodation may occur, 4434. Temporary palsies may 
be a relatively frequent cause of strabismus. Facial palsy is rare, 5169. Conjugate 
palsies, 4161, paralysis of divergence, 4176, and convergence, 4172, nystagmus, 4230, 
and opsoclonia, 4197, may be evident. Occasionally papilloedma and optic neuritis 


may be associated with meningeal symptoms. Treatment is unsatisfactory and 
symptomat 


Because the treatment of disease processes in general has changed drastically 
since the first six volumes were published, a short note indicating modern methods 
of treatment has been inserted under each heading. ‘There are occasional instances 
where the subject has not been previously presented, “Infective Mononucleosis,” 
for example. ‘These are covered in the text by adequate documentation without 
referring to any previous volumes 


Following the summary of systemic ophthalmology is a general index, ‘This 
considerably enlarges the indices appearing in each volume, A postscript tells us 
that the final volume, on operative surgery, will not appear, as planned. The reasons 
Sir Stewart gives are cogent, but nonetheless it will be a disappointment to the 
ophthalmological world that this single phase of ophthalmology has not been 
included. Regardless of the fact that there are excellent books on ocular surgery in 
every language, there is no one other than Sir Stewart who has the skill to bring 
together the world’s literature on each phase of ophthalmology and construct out 
of it a book peculiarly and patently his own. ‘lo offset our disappointment, Sir 
Stewart promises to turn his energies to revising the first volume, which by now 
has suffered from the rapid advances of knowledge 


The postscript ends with a paragraph so tyically representative of his free and 
gracious style of writing that we include it as a fitting finale to this great work 
“If, therefore, more writing is to be done, if this book is in some small way to 
attempt to play the part to which any Textbook worthy of the name should aspire 
to integrate the facts of science rather than record them, to be vigilant for knowledge 
but no less vigilant for the truth of that knowledge, to ease the transition from the 
groping past to the dissatisfied present and on to the uncertain future, and at the 
same time to preserve through the transition the essential continuity of all that is 
good by weaving it into a coherent philosophy—it would seem the better part to 
return to the first volume and seek to remedy its present shortcomings by adding 
to it the progress made during the last quarter of a century.” 
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a ARCHIVES OF OPHTHALMOLOGY 


Augensymptome bei Nervenrankheiten. lby Werner Kyrieleis. Price, DM 32. 
Pp. 153, with 35 illustrations. Walter de Gruyter and Company, Genthiner- 
strasse 13, Berlin W 35, 1954. 


The author believes that many general physicians avoid neuro-ophthalmolog- 
ical problems because they consider them extremely complicated. He wrote this 
book to simplify neuro-ophthalmology. Insofar as this is possible by presenting 
a very abbreviated picture, the author has succeeded. This is definitely an intro 
duction to the subject and since it is in German, will hardly be of interest to the 
average American reader, The book is divided into two parts: the first consider- 
ing the eye symptoms in nervous diseases, and the second detailing those nervous 
diseases which have eye symptomatology. The book is well written in simple, 
straightforward German, and the illustrations are good. 


Connective Tissue in Health and Disease. Hy (:. \shoe-Hansen. Price, $7.50 
Ijnar Munksgaard, 6 Norregade, Copenhagen, 1954. 


Although this book is largely of interest to pathologists, the ocular pathologist 
will undoubtedly find it useful. There is a small chapter on the mesenchymal 
aspects of ophthalmology by Eric Godtfredsen. 


Human Heredity. by James 8B. Neil and Silliam J. Schull. Price, $6.00. University 
of Chicago ress, 5750 Ellis Ave., Chicago 37, 1954 


This book is mainly for the advanced student of biology or the researcher 
in the field of genetics. There are, however, references to many conditions of 
interest to ophthalmologists, such as pigmentary degeneration of the retina, 
retinoblastoma, cataract, and chorioretinal degeneration. There are also refer 
ences to many diseases in which the eyes are involved. Since the authors’ 
approach is mathematical, the use of the book will be still further limited. The 
importance of genetics in ophthalmology is growing rapidly, and for those who 
wish to make a serious study of the subject this book can be recommended 
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ONTOCAINE 


HYDROCHLORIDE 


—DEPENDABLE, PROLONGED SURFACE ANESTHESIA 
FOR OPHTHALMIC PROCEDURES 


— removal of foreign bodies 
— dilatation of tear duct 


A variety of operative and non- — tonometry, ignipuncture 


operative procedures on the eye , tval iniecti f sal luti 
may he SUCCESS fully ( arried out subconjunctiva injection sa t utions 
' with small quantities of 0.5 per — treatment of conjunctivitis 


cent solution of Pontocaine— 


— iridectomy 


Pontocaine is less likely than cocaine to affect the corneal epithelium. 
Rarely dilates the pupil. Produces no increase in intra-ocular pressure. 


Supplied: 0.5% solution, bottles of Y2 oz. and 2 oz. 


Pontocaine Eye Ointment 


5%, tubes of Ya oz. : New Yorn 18, N.Y. Winosoe, Ont 


Pontocaine, trademark reg. U.S. Pat. Off., brand of tetracaine 
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Eye Testing Errors 


_ BOOST Speed and Accuracy 


GOOD.-LITE 


TRANSLUCENT EYE TESTING CHART 


Here's an Eye Testing unit with washable trolled, completely uniform light source. The 
frosted plastic eye charts uniformly back unit's built-in translucent light principle 


lighted to achieve maximum testing accu effectively compensates for varying light 
racy. Standardized at 20 - 25 foot candles 


‘daylight’ illumination intensities in varying settings. Two screen 
ve ing masks provided discourage the ‘‘chart ’ 
The 4 Ib. unit is easy to handle, set up memorizers 
and operate. The set includes screening 
. masks to prevent memorization * LOW IN COST Its low cost permits 


3 installation of one chart in every examining 
Recommended for use at 20 feet or may room Only $32.50 complete with letter 
be used with the aid of a mirror in an adnan 
11 ft. room. Uses the Snelien block letter °9°4 and Childrens “E” (illiterate) card 
of standard size 


® UNIVERSALLY ACCEPTED 


ad Accepted by the Coun 
cil on Physical Medicine 
& Rehabilitation of the 
American Medical Asso 
ciation 


THE GOOD-LITE TESTING UNIT IS 


COMPLETE The Good-Lite Translucent 
Eye Chart includes a sturdy metal cabinet 
daylight fluorescent light bulb, plastic eye 
charts and two screening masks 


© ACCURATE Responsible for the Good 
Lite’s high accuracy is its completely con 


® Approved by Under 
writers Laboratories 


GOOD-LITE COMPANY | STREET 


ILLINOIS 


BASIC COURSE IN ORTHOPTIOS 
FOR TECHNICIANS 
Sponsored by the 
American Orthoptic Council 
June 20 to August 13, 1955 


| 


At the Department of Ophthalmology 
College of Medicine 
State University of lowa 


Didactic Lectures and Practical 


An electromagnetic detecting device that quickly . 
Demonstrations by and accurately locates metallic foreign bodies, in- 
; : cluding magnetic intraocular foreign bodies. Metal- 
Outstanding Faculty lic fragments are readily detected from a satisfactory 


distance through intervening bone, tissue and fluids. 
Probing or physical contact with the foreign body is 


For Applications and further information not required for detection. 
write to The thin sterilizable probe provides preoperative 
localization, “‘pin-point” accuracy within the incision 

Hermann M. Burian, M.D. and postoperative check. 
Department of Ophthalmology Lends precision to foreign body surgery and greatly 


University Hospitals reduces surgical trauma. 


Sows foun | BERMAN LABORATORIES 


112-03 Rockaway Bivd. Ozone Park 20, N.Y. 


: - 
oTFl 
4 
epor® 
4 
M A 
anes 
| | == 
| 
| 
| il 
| 


Se Pp urpose of the Guild 


@ The aim of the Guild of Prescription 
Opticians of America is to advance the 
science of ophthalmic optics through 
the development of a country-wide 
ethical optical dispensing service that 
comprehensively meets the needs of 
the Eye Physicians and their patients; 
and to educate the public to the fact 
that the Eye Physician-Guild Optician 
type of eye service truly renders the 
most desirable form of eye care. 


This statement of the Guild’s purpose 1s reprinted from the cover of the 
REFERENCE LIST OF GUILD OPTICIANS, a geographical index of 
all our members. If you would like a copy, just drop a two-penny post card to 


Che Guild of Prescription 
Opticians of America, Inc. 


110 E. 23rd Street New York (10) N.Y. 
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New Deluxe trial sets in felt-lined polished 
wood cases. Contains Spheres (from 12 
to 20.00 Diopters + and —), Cylinders, 
Prism (to 10 Diopters), Accessory Lenses 
(pinhole disc, stenopaic slit, ete.), 2 trial 
frames and colored lenses. Complete set 


$195.00 
BURTON LAMPS $13.50 up 


For Ultraviolet or White Light 


RUSSELL G. BURTON COMPANY 


MANUFACTURERS AND DISTRIBUTORS 
2012 Bagley Avenue Los Angeles, California 


B. Los Angeles. 


NEW YORK UNIVERSITY POST-GRADUATE 
MEDICAL SCHOOL 
550 First Avenue, New York 16, N. Y. 


Department of Ophthalmology 
Courses for Specialists 


MOTOR ANOMALIES OF THE EYE (PART 1) 
6 days, full-time. March 7 through 12, 1955 

This course is made as practical as possible, and the 
relation of the muscle balance to retraction is always 
considered in the prescribing of glasses. Anatomy of the 
ocular muscles, nerve supply, action of individual muscles, 
anomalies of associated movements, anomalies of conver- 
gence, of divergence, and of sursumvergence. Case demon- 
strations follow the lectures 


MOTOR ANOMALIES OF THE EYE (PART II) 
5 days, full-time. March 14 through 18, 1955 
A continuation of Part |, with drills in making tests 
ond examination of patients for diagnosis. Open only to 
those who have token Part | 


SURGERY OF THE EYE 
full-time. March 21 through 26, 1955 
consists of lectures on cataract surgery, 
glaucoma surgery, ocular muscle surgery, ptosis surgery, 
surgical treatment of retinal detachment, corneal trans 
plantation, and plastic surgery of the eye Practical work 
on technique of eye operations on the cadaver 


NEURO-OPHTHALMOLOGY 
5 days, part-time 9 am. to 12 a 
January 17 through 21, 1955 


OPHTHALMIC PLASTIC 
5 days, part-time 2 to 
March 28 through April 1, 1955 


OCULAR THERAPEUTICS 
5 days, part-time 1 to 4 pm 
May 2 through 6, 1955 


6 days, 
This course 


For application, address Office of the Dean 
Post-Graduate Medical School 
(A Unit of the New York University-Bellevue Medical Center) 


DOCTOR, 


TO AID YOUR FIGHT AGAINST THE 
IGNORANCE AND FEAR OF CANCER, 
THE AMERICAN MEDICAL ASSOCIATION 
HAS PUBLISHED FOUR PAMPHLETS 
WRITTEN FOR THE LAYMAN .... 


ideal for 
waiting room 


or interested patients 


YOUR DEFENSES AGAINST CANCER 
by Claire Holland Vas Dias 
12 pages, 15 cents 
Stresses the importance of regular check-ups, immediate 


care of cancer, and describes symptoms to look for 


CANCER OF THE LIP 

by Annette Rich 

S pages, 15 cents 
removing lip cancer and the 
cures also includes age 


Explains the 
high ratio of 
groups 


process ot 
mplete 
and causes 


THE CURED CANCER CLUB 

by Burton H. Wolfe 

4 pages, 10 cents 
a club of 55 members in Washington, D. (¢ 
help other cancer victims 


Describes 
organized to 


WHEN CANCER IS NOT GUILTY 
by Russell = 
12 pages, 15 
histories of cancer on trial, wit! 
real killer 


ryuson 
cents 
SIX Case 
fear the 


kery and 


write to: 


A.M.A. BUREAU OF HEALTH EDUCATION 
535 NORTH DEARBORN STREET 
CHICAGO 10, ILLINOIS 
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For work or play, it's Nobe! Club ...0a rugged pace-setter styled with dashing chevron trim, new 


wide-swept temples for casual comfort... freedom of action. Made with Keyhole or Saddle Bridge. 


THE KONO MANUFACTURING COMPANY 
FORTY Minty ave wooosiot 
104 Cant + + Ga + 
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LONDON 


SURGICAL INSTRUMENTS CO., INC., 
520 FIFTH AVENUE, NEW YORK 36, N. Y. 
ESTABLISHED 1875 PARIS 


SCHIOTZ 
TONOMETER 


IN STAINLESS STEEL 


This instrument is made in strict accord- 
ance with the revised specifications 
adopted on March 8, 1952, by the Com- 
mittee on Standardization of Tonometers 
of the American Academy of Ophthal- 
mology and Otolaryngology, and is sup- 
plied in a dust-proof case which has 
separate recesses for the Instrument, Test 
Block, Weights, and Plunger. 

As made in our own laboratories it pre- 
serves all of its original effectiveness for 


determining ocular tension with a new 


margin of accuracy, sturdiness, ease of handling and beauty of finish that is characteristic of instruments 
made by Meyrowitz. 
It has been found satisfactory by many Ophthalmologists and meets all the specifications of the 
A.A.0.0. Tonometry Committee. 
gt by the Electrical Testing Laboratories, it leaves nothing to be desired from the standpoint 
accuracy, 


In case, with certification, each $55.00 


“GILL “MEMORIAL EYE, EAR 
AND THROAT HOSPITAL 


Announces to the Profession 


TWENTY-EIGHTH ANNUAL 

SPRING CONGRESS 

OPHTHALMOLOGY AND OTOLARYNGOLOGY 
April 4 to April 9, 1955 

GUEST SPEAKERS 


Henry L. Birge, M.D. 
Paul Boeder, M.D. 
William 6. Clark, M.D., F.A.CS. 
Dan M. Gordon, M.D. 


Hartford, Conn. 
Southbridge, Mass. 
New Orleans, La. 

New York, N. Y 


Anderson C. Hilding, M.D. Duluth, Minn. 
Chevalier L. Jackson, M.D. Philadelphia, Pa. 
Bertha S$. Klien, M.D Chicago, Ill. 
Walter Loch, M.D. Boltimore, Md. 
T. G. Martens, M.D Rochester, Minn. 
Daniel $. Miller, M.D. Boston, Mass. 


Major General Daniel Ogle, M.D. 
Thomas Paine, M.D 

R. Townley Paton, M.D., F.A.C.S. New York, N.Y. 
James Purnell, M.D. New York, N.Y. 
Albert D. Ruedemann, M.D.,F.A.C.S. Detroit, Mich. 
Robert E. Ryan, M.D. St. Louis, Mo. 
Richard Schneider, M.D. Ann Arbor, Mich. 
John Sheldon, M.D. Ann Arbor, Mich. 
G. Edward Tremble, M.D. Montreal, Can. 
Grant Ward, M.D. Baltimore, Md. 


For Further information Write: 
_Seperintendent, Box 1789 Roanoke, Virginia 


Washington, D.C. 
Ann Arbor, Mich. 


Hide Your cyes 


When a person has his picture taken wearing 
wlasses, ever notice the reflections on the lenses? 
These are “ghost images.” MAY-O-LITE, a Low 
Reflection Lens Coating, reduces reflections up 
to as much as 95 per cent, yet increases light 
transmission 


Complete Your Professional Service By Adding 


The Best in Sight 
MAY-0O-LITE 


Low Reflection Coating 


MAY RESEARCH, INC., Box 1181, Minneapolis 1, Minn. 
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nu-line’ J CV 


Trade Mark patent pending 


truly a UNIVIS lens, born of endless Univis research 
for the improvement of presbyopic vision 


The Univis Lens Company is a leader in 
research and in product development. 
Its latest research and outstanding new 
roduct—Univis Nu-Line 7 CV—are now 
yeing announced as significant aids to 
the field of visual care. 
It is impossible, in a few words, to de- 
scribe fully either the lenses or the re- 
search which makes them desirable and 
possible. 


All we'll say here is that Nu-Line 7 CV 


is a lens which offers a 23 mm. segment 
with a 7 mm. intermediate .. . with 


a specially developed and patented coat- 
ing applied to segment lines replacing 
uncoated lines from which light is some- 
times annoyingly reflected. 

If you will just let us know that you want 
full details, we'll send them by return 
mail. Incidentally, 37,799 pairs of these 
lenses have already been prescribed! 


The UNIVIS Lens Company / Dayton, Ohio ‘2% 


The Univis Lens Company, Professional Service Dept. A 
Dayton, Ohio 


I would appreciate receiving information on Univis Nu-Line 7 CVs. 
Name 
Address 
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“Doctor, is my vision 


normal for Color TV?” 


You will give your patients the correct an- 
swer if you use the new 2nd Edition of the 
DVORINE COLOR PLATES. 


This improved set of PSEUDO-ISOCHRO- 
MATIC PLATES is designed to furnish you 
the facts that your patients seek. As more 
and more Color TV programs are broad- 
cast, your patients will expect you to make 
a color vision test, if you are not already 
doing so. 


Here are some of the desirable features 


which are found ONLY in the DVORINE 
COLOR PLATES: 


@ A test for color nomenclature, to dis- 
tinguish the color blind from the 
color ignorant. 


@ A special section for testing very 
young children and illiterates 


@ Eoch plate is limited to two color 


January 31 thru February 4, 1955 


A 


The program will include round table discussion 
periods. 

The registration fee of $75 includes associate 
membership in the Academy for the year 1955, 
as well as all other features of the convention. 


Hotel 


writing directly to the Jung Hotel, 1500 Canal 
Street, 
Saratoga Street, New Orleans, Louisiana. 


MID-WINTER CONVENTION 


THE VEW ORLEANS ACADEMY 


OF OPHTHALMOLOGY 


Featuring 


SYMPOSIUM ON OCULAR 
MOTILITY 


by 


Francis Heed Adler, M.D. 
Harold W. Brown, M.D. 
Hermann M. Burian, M.D. 
Frank D. Costenbader, M.D. 
Walter H. Fink, M.D. 
George P. Guibor, M.D. 
Philip Knapp, M.D. 

Kenneth C. Swan, M.D. 


Reservation should be made EARLY by 


New Orleans, Louisiana or to 211 South 


VISION TEST CHARTS 


(A. M. A. Standard) 


combinations, making a diagnosis 
more positive. 


@ The set consists of 23 plates with 
eight different color combinations, for 
the identification of specific contusion 
colors. 


@ A six-ring loose-leat binder for rapid 
change of plates sequence, to outwit 
the malingerer 


MAIL THIS COUPON 


Scientific Publishing Co. 

Dept. A $12.00 

2328 Eutaw Place 

Baltimore 17, Md. 
Send me ao copy of the new 


(with directions) 


Address 


City Zone State 
Remittance Enclosed Bill Me. 


discount of 5%, thet is, send only $1! 


with the set when you receive it.) 


complete set 


“DVORINE PSEUDO-ISOCHROMATIC PLATES” 


if check eccomponies order, you @ cash 


(Money cheerfully refunded if you are not satisfied 


These charts have been prepared in accordance with the 
compensation tables adopted by the Section on Ophthal- 
mology of the American Medical Association The set 
consists of the following 


l1—Distance Test Chart (10%" x 28") with notation of 
acuity and per cent of visual efficiency (20/20 or 
100% to 20/200 or 20%), includes three color bars 
$1.00 


This chart requires a distance of 20 feet for use in 
direct vision 


(This chart ts too large for foreign mailing.) 


Near Vision Reading Card (5” x8") with notation of 
visual acuity and per cent of visual efficiency. (14/14 
or 100% to 14/224 or 6.8%.) 40 cents. 


1-—-Pad of 50 sheets of Industrial Field Charts, printed 
on both sides One side of sheet is the Motor Field 
Chart with table showing efficiency of muscle func 
tion in diplopia and gives directions for calculating 
muscle function The other side of sheet is the 
Visual Field Chart showing table directions and 
visual field outlines for charting purposes. 75 cents. 


Price for a Complete Set, $2.00. 


VISION CHART (For School Use) 


Contains letters and characters for testing vision of 
both large and small children. Wall size, 10%” x 28” 
Price, $1.00. 


AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street Chicago 10, Illinois 
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CONTINENTAL'S 
NEW 


FEATURING... NOVEL AND INGENIOUS 


Protects lenses against breakage. 


@ Men go for simple, sturdy, well made eye- 
wear. That's what they get in Continental's new 
MansrraM. Just heavy enough, and with a nice 
balance, it is comfortable and becoming, too, 


Bridge is decorated with a fine beading and lies 


close to the nose. Colors are Cordovan and Mello- 
gold filled and Rhodium plated White Gold filled 


Fig. | Fig. 2 . 
and Ebony, Both are wearable with many ward- 


Open Barreloc Closed Barreloc 
robe changes. 


Really terrific is Continental's new Barreloe 
construction shown in detail above. Barreloe 
eliminates one of the most troublesome of com- 
bination frame problems, screw back-out. In Bar- 
reloc a tube with open ears is soldered to the frame 


eyewire, W hen lenses are inserted, the SCTeEW foes 


Fig. 4 through the tube and is tightened. The ears are 


——— indians then turned down over the serew head, locking 
Tightening After Locking the screw in plac e. Gold filled is 1,10 12K. 


MANSFRAM DETAIL 
Colors: { ordovan ind Mellogold 
Ebony and White 
Temples; All Zyl, Gold Filled Skull with flesh 
zvl tips, Comfort Cable gold filled 
hye Sizes Bridge Sizes 
42 . 20, 22, 24 
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PLASTIC OCCLUDERS 


Available in black or white handles, 25 cm. long occluders are cupped to 70 mm. radis 
and Red Lens are plano. 


Single End Handles are: 
Occluder with plain handle. 
Occluder with 160 mm. scale on handle. 
Small red lens handle 12 cm. long. 
Red lens handle 25 cm. long. 
Red multiple maddox rod handle. 


Double End Handles: 
Red lens and Occluder. 
Maddox rod and Occluder. 
Maddox rod and Red Lens. 
Double Maddox Rod. 
Available at all surgical and Optical suppliers. 


Manufactured by 


4920 N. LAWRENCE ST. R. O. GULDEN PHILADELPHIA 20, PA. 


Our complete brochure is now available. 


CHICAGO OPHTHALMOLOGICAL SOCIETY 


1955 CLINICAL CONFERENCE 
February 11-12, 1955 The Drake Hotel 


PRELIMINARY PROGRAM 


Speakers: Adolph Posner, M.D., New York, N. Y. 
Arthur Linksz, M.D., New York, N. Y. 
James H. Allen, M.D., New Orleans, La. 
Algernon Reese, M.D., New York, N. Y. 
Several local authorities in Ophthalmology and allied medical fields. 


Interpretation of Diagnostic Procedures in Glaucoma 
Surgical Principles and Technics in Glaucoma 

Practical Aspects of Aphakic Corrections 

Clinical Significance of the Horopter 

Cataract Surgical Problems 

Medical Trends in Allied Fields Applicable to Ophthalmology 
(More to be arranged) 


Fee $35.00 (Round table luncheons included) 
Registrar: Miss Maud Fairbairn, 8 West Ook St., Chicago 10, Ill. 


THE ELEVENTH ANNUAL GIFFORD MEMORIAL LECTURE 
Dr. Algernon Reese, New York, N. Y. 
5:30 P.M., February 11, 1955, The Drake Hotel 
The Chicago Ophthalmological Society cordially welcomes all ophthalmologists 
to attend the Gifford Memorial Lecture. 
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What is the TITMUS 
CORRECTED CURVE 
LENS PRINCIPLE ? 


The answer is simple! Because single-vision lens 
wearers need and use their lenses for all distances, 
the best design is one which provides the best cor- 
rection and highest efficiency over the entire visual 
range. 


Upper and lower lines 

By reducing marginal astigmatism equally for 
rected, respectively, at 

distance and of near: 

Ses, ttn trices a close object as well as for a distant object, errors 
bese curve) shows 

that errors at both ex- 

sks ereshaiiindinias. ‘ will be less for all distances between! 

and that the error any- 

where between the 

extremes is even tess. 


That is the simple principle underlying the 
design and development of the Titmus Corrected 
Curve Lens Series . . . compensated correction 
to effect the greatest possible reduction of mar- 


ginal astigmatism over the entire visual range! 


OPTICAL COMPANY, INC. 


enses, Frames, Sun Glasses ¢ Petersburg, Virginia 
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VOLUME FILES 
for 


A.M.A. SPECIALTY JOURNALS 


Archives of Dermatology 


$1.50 
a pair 


(not suttable for for- 
eign mailing) 


Archives of Neurology 
and Psychiatry 


Archives of Internal Medicine 


Archives of Pathology 


Archives of Surgery 


Archives of Ophthalmology 


Archives of Otolaryngology 


American Journal of Diseases 
of Children 


Archives of Industrial Health 


You keep your Specialty Journals, of course, but where? Are they 
filed chronologically, in a convenient place—readily accessible for 
reference? Are they preserved for succeeding years? 


The volume file cases shown above are inexpensive and serviceable. 
More important to you—when used with the indexes published each 
year, they make the Specialty Journals a valuable part of your per- 
manent reference library. The files are sold only in pairs, one for 
each six issues (one volume) of a Specialty Journal. The two cases, 
or one pair, hold the twelve copies for one year. 


Made of heavy fiberboard, cloth-taped at corners for extra strength. 
Covered with fine-quality binders cloth. Open at back and labelled 
on front for ready reference. Labels are supplied free—volume and 
year to be filled in as desired. When ordering specify title of 
Specialty Journal wanted on label. 


AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street Chicago 10, Illinois 
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process demands both...” 


Anything worthwhile and useful must go through a 
painstaking process of preparation before it becomes acceptable 
for the purpose for which it is prepared. In opticianry, that 


process demands precision equipment and expert workmanship. 


And, thanks to these master craftsmen with their modern 
precision tools, the name BENSON has become synonymous 
with “quality,” and the BENSON organization has 


become a leader in fine optical production. 


Since 1913 CHLOYL Executive Offices @ Minneapolis, Minn. 


LABORATORIES IN LEADING UppPpER Mipwest CITIES 


. 


From its distinguished list of 
British Optical instruments . . . 


CURRY & PAXTON 


LIMITED 


of London, England 
present the 


HAND SLIT LAMP 


NEW SELF-REGISTERING PERIMETER 
This new perimeter is of the self-registering type and is fitted 
with standard external illumination. Test objects are supplied 
in the usual colours and sizes. Illumination is provided by 110- 
volt bulb. The mechanism is particularly free-running and silent, 
thus avoiding any patient distraction. $345 
Write for brochure AO-1 and further information 


ROLLERTOP TRIAL or this and any other optical instruments listed 
CASE & TEST LENSES FOR YOUR PROTECTION AND CONVENIENCE 


Complete service, repair and parts department in our New York workshops 


“Pp CURRY & PAXTON INC. 
101 PARK AVENUE - NEW YORK 17, N. Y. : 4 
Sole importers to the U.S.A. for , 4 
ALLIED INSTRUMENTS MANUFACTURERS, LTD. 
! CURRY & PAXTON, LTD. 
ad CLEMENT CLARKE, LTD. 


; AIMARK PROJECTION | 
PERIMETER | 
4 
‘ 
a MADDOX 
AIMARK SLIT LAMP HAND FRAME MADDOX |} WING TEST 
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The frame that 
compliments 

the natural beauty of 
the patient. 

Ask your supplier 


about these fine frames. 


E 
Eve | A | 8 | BRIDGE 
40 41.5 34.5 18-20-22 

42, | 435 | 365 | 1820.22.24 
44 | 45.5 | 385 | 1820-22-24 


46 47.5 40.5 18.20-22.24 
PO=A+E 43.5+20—635°0 


Colors 


Briartone, Demi-Blonde, Bronze, 
Blue Mesh, Coca Mesh, Black 
Marble, Blue Marble, Black & 
Pink, Black & White, Blue Slate 
and White, Mocha 


ART-C RAFT optical co. INC. roca 


© BY 
ART CRAFT OPTICAL SOUTHEAST. INC, ART CRAFT OPTICAL MIDOLE ATLANTIC. 


CRAFT OPTICAL WEST COAST. INC ART CRAFT OPTICAL SOUTHWEST. 
ART CRAFT OPTICAL OF THE SOUTH. INC. ART CRAFT OPTICAL OF CANADA LTO 


ART OPTICAL EXPORT CORP 
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CRAFT PTICAL OF CHICAGO. 
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proudly announces the new 


JUMBO 


‘ 


...No blur from “arm’s-length” to “reading” 


f ~) NOT just an oversize continuous-vision lens the JUMBO-25 has two 


major design innovations. a broad arm’s-length field and a specially placed 
optical center 


a You might call it “The Bookkeepers’ Lens,” because there's no 


jump ...no blur...no loss of a row of figures as the wearer's line of 
sight passes from arm’'s-length to reading field. This smooth transition 
is achieved by placing the optical center of the seg itself on the dividing 
line between arm’s-length and reading areas. 

The JUMBO-25 is thoroughly MODERN, of course. Threshold- 
welded, Akro seg glass, corrected curves 


Ready now for immediate shipment. 


Round Top 3-Way 


If it must be best, it must be MODERN! 
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